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The Turtles and Crocodiles of Thailand and Adjacent Waters

With a Synoptic Herpetological Bibliography^

Edward H. Taylor

Research Associate

Kansas University Museum of Natural History

ABSTRACT

The entire known turtle and crocodile faunas of Thailand and adjacent waters

are treated, based on collections in Chulalongkorn University in Bangkok and in

part on specimens in the EHT-HMScollection in Lawrence, Kansas. The num-
ber of species and subspecies here reported is 23 turtles and 3 crocodiles. Certain

other specimens of turtles in the Bangkok Zoological Gardens purporting to be

from Thailand have been examined. Some of these may also have a place in the

Thai fauna, but their provenance is uncertain, some certainly not from Thailand.

INTRODUCTION

This is the fourth of a series of publications on the herpetological fauna

of Thailand. The three others deal with the Amphibia (Taylor, 1962b),
Sauria (lizards) (Taylor, 1963b), and Serpentes (Taylor, 1965a). This work
treats of the Thai Testudines and Crocodylia, together with a synoptic bibli-

ography for the series.

The collections on which these works were based were made chiefly dur-

ing my sojourns in Thailand, 1958-59, 1961-62, while holding Fulbright Fel-

lowships. These were made available through the kind help of Dr. Supachai

Vanijuvadhana, then Secretary General of Chulalongkorn University of

Bangkok, Thailand, who was himself greatly interested in the Thai faunas.

I was in residence a total of more than 26 months, and of this time more than

half was spent in exploration in various parts of the Kingdom. A third

journey of about two months duration was made in 1964. This time was

spent in the field.

For the most part the synonymies and literature lists refer to articles

dealing with Thai specimens or specimens from localities in closely adjoining

territory. Where available. Thai specimens were used for the descriptions.

Unless otherwise designated, the numbers are those of specimens (at least

formerly) in the collections of Chulalongkorn University.

I have included a map of Thailand showing the Changwats (provinces).

The numbers have no significance
—

merely referring to the names.

^
This work was done under National Science Foundation Grant No. GB-4510.
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TESTUDINES

General Consideration of the Testudines

A considerable number of the herpetologists of the 19th century contrib-

uted to the understanding and description of the species, genera, famihes,

and higher groups of the turtles. Cope proposed a suborder Athecae for the

huge sea turtle (Leathery Turtle) thus separating the one family, genus, and

species (two subspecies) from all other turtles. This has been rather gener-

ally accepted by herpetologists. However, Mertens and Wermuth, 1955, in a

critical list of the recent turtles, do not recognize the suborder Athecae but

place its family Dermochelydidae with the family Cheloniidae under a Sectio

Chelonioidea (superfamily?), a treatment which may be questioned.

Boulenger's "Catalogue of the chelonians, rhynchocephalians, and croco-

diles" published in 1889 served largely as a guide to turtle classification. In

1909 Siebenrock published his "Synopsis der rezenten Schildkroten mit

Berucksichtigung der in historischer Zeit ausgestorben en Arten." This

tended to replace as a guide the earlier listing of Boulenger. Williams (1952)

offered a tentative arrangement of the Testudinata of the world. The more

recent work is that of Mertens and Wermuth (1955), "Die rezenten Schil-

droten, Krokodile und Briickenechsen: eine kritische Liste der heute

lebenden Arten und Rassen."

J. E. Gray, who was largely responsible for the description of genera and

species of Asiatic turtles, was able to recognize a number of genera which

Boulenger disregarded or rejected. Certain of these were resurrected by

Siebenrock (1909). Malcolm A. Smith (1931a), who treated the Eastern

Asiatic turtles, also revived certain of Gray's genera. Still others have been

resurrected by later authors.

The living turtles now in the zoos in Chiang Mai and Bangkok have for

the most part come from various localities in Thailand. However, I am
informed that a few have certainly ccmie from neighboring states, and their

presence in captivity does not necessarily place them as members of the Thai

fauna. I am quite certain, however, that some forms reported in the neigh-

boring parts of Malaya, Burma and in the Indo-China area do occur and

and will be added to the Thai list of endemic forms sooner or later.

There is a temple in Bangkok where Thais bring turtles and free them,

thus "saving their lives" and by this, gaining merit for a Buddhistic future.

I am unaware of the subsequent care of the animals. There are also shops

where turtles may be purchased for food in Bangkok and other Thai cities.

Thus there is always much traffic in turtles and this offers opportunity for

introduction of alien species.
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The Testudinate Fauna of Thailand

The species of turtles or tortoises of Thailand are far less numerous than

those of the other three herpetological groups (Amphibia, Serpentes, Sauria).

The greater number of the species are aquatic (marine or fresh water).

Certain ones, however, are completely terrestrial while certain others may
be found at least temporarily away from their water habitat. Unlike fishes,

most turtles must leave the water or lift the head above water in order to

breathe, since they are typically air breathers. Many species occasionally

emerge from the water and take a perch on a rock, or log, or they may be

seen swimming with their heads above the water surface. Some species are

reputed to be capable of limited anal respiration when submerged.
The marine forms are accustomed to return to land to deposit their eggs

in pits dug by the female along sandy shores. This pit, one or two feet deep,

is prepared by the female shortly after her arrival and then a series of eggs

is laid, often as many as 100 or more. These, which may be in several layers,

are then covered by pulling in sand to fill the pit above the eggs. Then the

female, to conceal the pit location, disturbs the sand for some distance in the

neighborhood of the pit so its exact locality is not obvious. The females may
lay several times during a season; some species reputedly laying as many as

400 or 500 eggs in a year.

When the young hatch they instinctively burrow to the surface and then

move directly toward the water, which they enter, fully equipped for swim-

ming, and breathing, and food finding!

In Thailand it is customary for the government to lease certain areas

along the coasts to egg-collectors. The eggs are sought out and dug up to be

used as food. They may be consumed locally or they may be marketed at a

considerable distance. Seemingly there is always a market for all eggs

gathered.

The government also collects a certain number of eggs which are hatched

in incubators or sorts, and after a time these young are set free in coastal

waters. This presumably is to assure a future breeding population if the egg
collectors have been too assiduous. I have observed a release of this type made

at the naval station at Sataheep, Thailand.

Locomotion. No known species of turtle has lost its arms or legs. How-

ever, the species that entered the ocean have modified the limbs into paddles

which externally show little of the original form of these appendages. Occa-

sionally the tip of a digit bearing a claw may be seen, but concealed within

the paddle the original large limb bones may be nearly complete, together

with at least many of the digital elements.

Oviposition. Malcolm Smith (1931a, pp. 61-62) gives an excellent descrip-

tion of the egg-laying of the Leathery Turtle and subsequent happenings. I

quote: "The hole is dug fifteen or twenty meters away from the water's edge
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and is much deeper than that made by other Marine Turtles. Like the Green

Turtle, the Luth, while digging her nest and depositing the eggs, is com-

pletely indifferent to the presence of spectators or noises of any kind. After

covering up the eggs, the sand is ploughed up all around for a considerable

distance so that, unless the spot has been noted at the time, it is almost

impossible afterwards to locate the exact position. May and June are the

chief months for oviposition, but eggs are found all the year round. Between

90 and 150 are deposited at a time and several batches are laid during the

year. Normally the eggs vary from 50 to 54 mmin diameter but ten or

fifteen eggs in each nest are abnormal, being either very small and round or

dumbbell-shaped, or of the usual size, but ellipsoid. These eggs are infertile.

The period of incubation is 65-70 days. The young as soon as they are born

can swim fast and dive easily."

Taxonomic Treatment

Order Testudines

TESTUDINES Batsch, Versuch einer Anleitung zur Kenntnis und Geschichte der Thiere und

Mineralien, vol. 1, 1788, p. 437.

TESTUDINATA Oppel, Die Ordnungen, Familien und Gattungcn der Reptiles. . . . Miinchen,

1811, p. 3.

"A group of animals with the major part of their skeletons on the outside

of their bodies."

Body above with a bony carapace, and below with a bony plastron covered

with scutes or scales or, in certain forms, by a leathery covering external to

the bones. Ribs attached between two vertebrae have only a single head.

Bony dermal materials usually close areas between ribs and likewise cover

the vertebrae. Girdles supporting limbs are internal to the ribs. Scapula and

coracoid separate; clavicles and interclavicle fused to plastral elements; no

sternum present; pelvic girdle free, not incorporated in plastral elements.

Teeth never present; jaw edges covered with a heavy keratin sheath.

Limbs pentadactyl, digits free, webbed, or incorporated in paddlelike struc-

tures. Male copulatory organ single.

The ancient history of this strange group of animals —
strange despite the

fact that they are known to most people
—is practically unknown, owing to

the fact that this chapter of earth history has so far been carefully concealed

from the searching eyes of the paleontologist. In the Triassic fossil turtles

of various sorts are found that do not differ too greatly from those now

living. One may postulate that they existed in the preceding Permian and

not impossibly in still earlier periods. However, no adequate proof has been

presented of their evolution from other specific reptilian groups that preceded

them.

The habits of these animals are very diverse. A few are fitted for a

terrestrial existence, but the bulk of the genera and species have been driven
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to an aquatic existence presumably because they were better equipped to

com[>ete with aquatic animals for food than with their terrestrial competitors.

The purely terrestrial genera are few: Tcstiido, Gophents, etc. For the

most part these manage to exist in areas either isolated from large popula-
tions of man or in areas undesirable to competitors. They are, perhaps for

the most part, vegetarians, or omnivorous, and are able to maintain their

populations by the production of large numbers of eggs, by their ability to

\\ithstand hunger for considerable periods of time, and in having a very long

lile-expectancy.

Despite the diversity of habitat, oviparity is the only method of reproduc-

tion, and it is necessary for these aquatic animals to revert to the land for

finding suitable places to deposit their eggs. Marine forms utilize the sea

beaches, preferably in sandy areas, while fresh water species lay eggs in river

banks or shoals. Some river forms even go to higher areas near rivers, or

land high enough to escape overflow, and even to the top of nearby hills.

Sea turtles seemingly find it easy to excavate pits to deposit their eggs but

turtles that must dig in hardened earth find it necessary to moisten hard dry

earth with their urine to soften the surface and if this does not suffice they

may return to the water source to fill up their accessory bladders with water

and carry this again to the egg-laying area in order to help complete the

excavation.

Many turtles have rather an elaborate courtship pattern. One general

pattern may obtain in several genera, or perhaps even throughout an entire

family. In some species this pattern of behavior may be repeated for several

days before actual copulation occurs.

Turtles are a source of human food and both turtles and their eggs are

preyed upon by man. In areas where they were once numerous a species may
become completely extinct by the advent of man in numbers.

Suborder Athecae Cope

ATHECAECope, Amer. Assoc. Adv. Sci., vol. 19, 1870, p. 235; Boulenger, Catalogue of the

chelonians, rhynchocephalians and crocodiles in the British Mus., 1889, p. 7; Fauna of British

India. . . 1890, p. 50; Hay, Proc. U.S. Nat. Mus., vol. 73, (3), 1928, p. 6.

CHELONOIIDEA (part.) Siebenrock, Zool. Jahrb., Jena, Suppl. 10, 1909, p. 544.

CHELONIOIDEA Mertens and Wermuth. Zool. Jahrb. (Syst.), Band 83, Heft 5, 1955, p. 386

("Sectio").

Only a single family recognized.

Family Dermochelydidae Siebenrock

Sphargidae Gray, Ann. Philos., vol. 10, 1825, p. 212.

Der}7iochelyidae Siebenrock, Zool. Jahrb., Jena, Suppl., Band, 10, 1909, p. 551.

The family has only a single genus, Dermochelys. It occurs in the Atlan-

tic, Pacific, and Indian Oceans, and in the Mediterranean Sea.
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Genus Dermochelys Blainville

Derniochelys Blainville, Bull. Soc. Phi!., 1816, p. 119. (Type of genus, Tcstttdo coriacea.)

Sphargis Merrem, Syst. Amphib., 1820, p. 19.

Coriiida Fleming (type, coriacea), Phil. Zool., 2, 1822, p. 271.

Seytina Wagler (type, coriacea), Isis von Oken, 1828, p. 861. (Substitute name for Sphargis.)

Dermatochelys Wagler, Natiirliches System der Amphibien mit vorangehender Classification der

Saijgethiere und Vogel, 1830, p. 133 (type, coriacea).

Chelyra Rafinesque (type, coriacea), Atlantic Jour., vol. 1, 1832, p. 64.

Diagnosis: Large sea turtles, the young covered with small jxjlygonal

shields, largest ones on the soft leathery carapace and plastron. Adult with

smooth skin. Young with 7 dorsal keels on carapace and 5 on plastron, the

keels covered by raised quadrangular scutes. More or less symmetrical plates

or scutes on head, the occipital usually the largest. Tail very short. Arms

large flattened paddles; legs, shorter flattened paddles. Only a single living

species known.

Dermochelys coriacea (Linnaeus)

Testtido coriacea Linnaeus, Systema Naturae, ed. 12, 1766, p. 350 (type-locality [restricted],

Palermo, Sicily).

Dermatochelys coriacea, Giinther, Reptiles of British India, 1864, p. 55.

Dermochelys coriacea, Boulenger, Catalogue of the chclonians, rhynchocephalians, and croco-

diles in the British Museum (Natural History), 1889, p. 10; Fauna of British India . . .

Reptilia and Batrachia, 1890, p. 50; Siebenrock, Zool. Jahrb., Jena, Suppl., vol. 10, 1909, p.

553; Deraniyagala, Proc. Zool. Soc. London, 1930, pt. 3, pp. 1057-1070; Ceylon Jour. Sci.,

Sec. B, vol. 16, 1930, p. 45; Ceylon Jour. Sci. Colombo Museum Nat. Hist. Sen, vol. 1,

1939, pp. 38-102, figs. 12-34; M. Smith, The Fauna of British India including Ceylon and

Burma, Reptilia and Amphibia, vol I, Loricata, Testudines, 1931, pp. 59-62, figs. 6-8.

Sphargis coriacea, Tickell, Jour. Asiat. Soc. Bengal, vol. 31, 1863, p. 367-370. 1 colored plate.

Dermochelys schlegeli, Steinegcr, Bull. U.S. Nat. Mus., No. 58, 1907, p. 485.

Dermochelys coriacea schlegeli, Carman, Bull. U.S. Nat. Mus., 1884, No. 25, p. 303 (type-

locality, Guaymas, Sonora, Mexico); Carr, Handbook of the turtles of the United States

and Canada, 1952, p. 452; Mertens and Wermuth, Zool. Jahrb., Syst., Band 83, Heft 5,

1955, p. 387; Lekagul, Conserv. News, Bangkok, No. 7, 1965 (1966), p. 19, fig.

Diagnosis: Characters of the family and genus.

Atlantic forms differ from those in the Pacific and Indian Oceans so that

two subspecies are recognized, only one of which occurs in Thailand waters.

Dermochelys coriacea schlegeli (Garman)

sphargis coriacea var. schlegeli Garman, Bull. U.S. Nat. Mus., No. 25, 1884, p. 303 (type-

locality [restricted], Guaymas, Sonora, Mexico). (The type is figured in Tcmminck and

Schlegel.)

Sphargis angusta Philippi, An. Univ. Santiago de Chili, vol. 104, 1899, ji. 728 (type-locality,

Tocopila, Chile).

Dermochelys coriacea schlegeli, Carr, Hanilbook of the Turtles of the United States and Canada,

1952, p. 452; Mertens and Wermuth, Zool. Jahrb. (Syst.), Band 83, Heft 5, 1955, p. 387.

Dermochelys coriacea M. Smith, The fauna of British India including Ceylon and Burma,

Reptilia and Amphibia, vol. 1, Loricata, Testudines, 1931, pp. 59-62 (part.).

The status of schlegeli as a subspecies is based largely on the fact that the

average known size of the Pacific form of coriacea is larger than that in the
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Atlantic. There are other small dififerences recorded but it is not certain that

these are constant. No one has been able to make a direct comparison of a

series of these huge animals. Carr (loc. cit.) reports specimens with a body

two meters in length
—in fact, one reported from Australia reached nine feet

in length. Other specimens are reported as weighing from 800 to 1600 lbs.

Compared with the typical form the head is said to be proportionally

longer, the scales of the head less symmetrical, and the arms shorter in pro-

portion to length.

Description: In young animals, body and limbs covered with small,

irregular, usually polygonal shields. These larger on carapace and plastron

than on other parts. Seven keels on dorsal part of carapace, made of larger

raised quadrangular shields; five keels on plastron, the median often pre-

senting a double row. These keels may converge and meet anteriorly and

the three median meet posteriorly. Scutes on remainder of surfaces smaller,

nearly uniform except for a few larger series on edges of limbs.

These shields or scales tend to disappear completely in older animals, but

traces of the keels remain visible on carapace as nodular ridges. Keels on

plastron tend to disappear completely. Arm bones encased in long fleshy

paddles which, in the young, approach length of carapace, but become pro-

portionally shorter in adult.

Color: The adult is colored —
"Dorsally a slaty black with three or four

longitudinal rows of small white spots not larger than the iris extending

between each pair of carapace ridges. These spots are more numerous at the

base of the flippers. Head black with a few white blotches. Jaws white,

clouded with black. Neck with five longitudinal rows of white spots.

Ventrally pinkish white or white, usually with dark reticulation representing

scale marks. A black lateral band usually extends from the inguinal area to

the cloaca. Sometimes in females the black disappears more or less from the

plastron. The top of the caudal crest is white. Newly hatched young are an

intense blue black marked with white to whitish; the encroaching black

imparts a bluish appearance." Deraniyagala (1930a).

The markings on the adults are similar to those of the young but probably

less well defined.

Measurements: Total length, 7 ft. 5 in.; length of carapace, 5 ft. 3 in.;

carapace width, 2 ft. 10.5 in.; width of flipper to flipper, 4 ft. 3 in. (From

Carr, 1952.)

Remarf(s: One Thai specimen is figured by Dr. Boonsong Lekagul

(1966).

Superfamily Cryptodira

Shell with plastron and carapace fused laterally and covered with epi-

dermal horny plates or scales. Head can be withdrawn within shell, the neck
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forming a sigmoid bend in a vertical plane. Pelvic girdle not fused to

carapace or plastron; pterygoid bones form a median suture for greater part

of their length, usually narrowed in their middle. Area above tympanic

cavity notched, not roofed over; squamosals and parietals widely separated;

fingers and toes distinct, usually with three or less phalanges; four or five

claws present. A set of marginals connecting with ribs.

The greater number of Asiatic turtles are associated in this superfamily

which includes the families Platysternidae, Emydidae, and Testudinidae.

Family Platysternidae Gray

Platysternidae Gray, Supplement to the catalogue ot shield reptiles in the collection of the

British Museum, pt. 1, Testudinata (tortoises), 1870, p. 69.

This family was based on a single genus and species
—

Platysternon

megacephaliim Gray, confined to southeast Asia. This arrangement has

been accepted by almost all subsequent students of the Testudines.

Head large, the neck retractile within shell; jugal completely surrounded

by bones not forming part of orbital border; temporal region completely

roofed over with bones; phalanges with condyles; five claws on hand, four

on foot; nuchal bone lacking a riblike process; plastron separated from cara-

pace by several intercalated inframarginals. Tail greatly elongated, covered

above and below with heavy scutes, the median dorsal ones keeled; at base

of tail and on thighs numerous enlarged conical scales.

Genus Platysternon Gray

Platysternon Gray, Proc. Zool. Soc. London, 1831, p. 106 (type of genus, megacephaliim).

Diagnosis: Plastron much smaller than opening of carapace, connected

with carapace by ligamentous tissue. Head large, with powerful jaws cov-

ered with a horny shield, the back part of which shows what appear to be

lines of growth; upper jaw strongly hooked, extending beyond mouth; five

fingers with claws; four toes with claws, the webbing not quite reaching

base of claws; scutes on tail c]uadrangular, arranged in transverse as well as

longitudinal lines; axillary and inguinal scent-glands.

Some Thailand specimens of this turtle seem to vary considerably. Thus

a young specimen figured and described by Taylor and Elbel (1958) shows

considerable difference in shape from the adult type of carapace. There are

five costals, the vertebrals being considerably wider than the costals. The

lateroposterior marginals are larger than the three posterior costals. The

posterior margin of shell is serrated.

This specimen, which had lost its tag, was said to be "practically certain

that it came from Dan Sai district in the province of Loei." Certain other

older specimens from Phu Kading mountain, 5000 ft., Loei Province, do not

show these characteristics.
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Platystemon megacephahun Gray

riatysternon megaceplnihim (5ray, Proc. Zool. Soc. London, 1831, pp. 106-107; Illustration of

Indian Zoology, vol. 2, 1834, p. 62 (type-locality, "South Chine"); Stejnepcr, Proc. U.S.

Nat. Mus.. vol. 66, 1925, p. 102; Schmidt. Bull. Amer. Mus. Nat. Hist., vol. 54, 1927,

p. 400-401. % 1.

I'liitystcniiim niegiicep/niliini Theobald, Jour. Linnaean Soc, Zool., vol. 10, no. 41, 1868, pp.

17-18; Boulcnger, Catalogue of the chelonians, rhynchoccphalians and crocodiles in the

British Museum, 1889, p. 46 (purt.): Ann. Mag. Nat. Hist., ser. 5, vol. 19, 1887, p. 461,

pis. 16, 17; The Fauna of British India including Ceylon and Burma, Reptilia and Batrachia,

1890, p. 44, figs. 13, 14: Siebenrock, Zool. Jahrb., Jena, Suppl. 10, 1909, p. 450; Mell, Arch.

Naturg., vol. 7, 1>>22, pp. 390-475; ihid.. Heft 10, 1922, p. 108; M. Smith, Jour. Nat. Hist.

Soc. Siam, vol. 1, pt. 3, 1915, p. 155 (Sai Yoke) (part.): ibid., vol. 2, no. 1, 1916, p. 51

("Western and ? Northern Siam"); The Fauna of British India, including Ceylon and

Burma, Reptilia and Amphibia, vol. 1, Loricata, Testudines, 1931, pp. 74-75, fig. 13 (skull)

(part.); Pope, The Reptiles of China, Nat. Hist. Cent. Asia, vol. 10, 1935, 1-604; Wermuth,

Aquar.
—Terrk., Leipzig, Band 5, pp. 161-165; part.: Taylor and Elbel, Univ. Kansas Sci.

Bull., vol. 38, pt. 2, Mar. 20, 1958, pp. 1079-](),SI, fig. 15.

Two subspecies, Platystemon megacephalum megacephalmn and P. m.

pegitense are recognized. The first is known only in southern China.

Platystemon megacephalttm peguense Gray
(Fig. 1)

Platystemon peguense Gray, Supplement to the catalogue of the shield reptiles in the collection

of the British Museum, part 1, 1870, p. 70 (Type-locality, Pegu, Tenasserim, Burma).

Platystemon megacephalttm peguense, Wermuth, Zoologische Beitrage Neue Folge, Band 5,

Heft 2/3, 1960, pp. 481-482.

Platystemon megacephalum, Mertcns and Wermuth, Zool. Jahrb., Syst., Jena, 1955, Band 83,

p. 341, (part.); Taylor and Elbel, Univ. Kansas Sci. Bull., vol. 38, pt. 2, Mar. 20, 1958,

pp. 1079-1081, fig. 15.

Platysternttm megacephalttm, Legakul, Conservation News, Bangkok, No. 7, 1966, pp. 56-57,

figs.

Diagnosis: Characters of family and genus. Plastron of young and half-

grown with a clearly defined longitudinal symmetrical dark marking com-

pletely or partially split by a light median line, and with lateral dark projec-

tions on each side. A median dorsal keel, dark colored, with one or two

lighter spots, and a series of three small black bosses on the two costal series.

Markings less conspicuous or absent in old specimens.

Description of subspecies (from No. 1650 Loei Province, Thailand) :

Carapace much depressed, length much greater, than width, with a median

keel present, evident on first and last three shields; costals with slightly

elevated points at middle of areolae; nuchal single, 2.5 times wider than long;

first vertebral strongly convex anteriorly, much wider than long, notched

posteriorly. Measurements in mmof vertebrals and costals, length x width:

first vertebral, 28 x 44; second, 31.5 x 43; third, 29 x 44; fourth, 30 x 41;

fifth, 39.5 X 37. First costal, 34 x 32; second, 37 x 47; third, 33 x 42; fourth,

34 x 30. On each side 12 marginal scales other than nuchal; supracaudals

scarcely notched at their mutual suture, both tectiform; a slight posterior
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projection from fifth vertebral wedged between front part of their mutual

suture, and a sUght emargination on posterior edge of each; some posterior

marginals sHghtly recurved.

Plastron much narrower than opening of carapace; anterior plastral lobe

nearly square; front of carapace truncate, posterior end broadly angulate;

abdominal shields somewhat concave. A short bridge, its length (30 mm)
much longer than posterior lobe. Measurements in mmof median sutures

of plastral shields: gulars, 7; humerals, 20; pectorals, 25; abdominals, 12;

femoral, 25; anal, 26. A small median azygos scale between gulars and

humerals, its length 9 mm; its width, 9.5 mm. Tail longer than carapace;

base of tail and dorsal area on back of thighs with numerous large conical

scales, some reaching a height of 9.5 mm; about 28 paired quadrangular sub-

caudals (the 2 or 3 terminal ones may be single) covering ventral surface,

and bending up on sides of tail; a median dorsal row of scales, more or less

keeled; a lateral row on each side extending to near tip of tail, with oc-

casional ones fused to adjoining scute; a short intercalated row of 4 scales near

base; a series of small irregular scutes between plastron and carapace but no

distinctive axillary or inguinal scutes present.

Front of arm with large irregular scutes, somewhat wider than long; scutes

on posterior face of arm, larger and fewer; leg and thigh with numerous small

scutes, those on under posterior face, largest.

Color: Nearly uniform light brown; head same color; underside of

marginals and plastron uniform yellowish or yellow-brown.

Measurements in mmof Nos. 1650 and 1651 respectively: Length of

carapace, 167, 167; width of carapace, 132, 128; depth of carapace, 51, 53;

length of plastron, 132, 136; width of plastron at bridge, 98.5, 99; width of

anterior lobe, 63, 68; width of posterior lobe, 71, 74; length of posterior lobe,

56, 62; tail, 198, (broken); width of head, 52, 54.

Variation: An azygos median scale occurs on the plastron of certain

specimens from northern Thailand. Another specimen of unknown prov-

enance shows no trace of the azygos scale but the measurements closely

approximate those of the described specimen; the nuchal is abnormally di-

vided. This sp>ecimen, despite having almost the same measurements, has

the carapace glassy smooth with no suggestion left of the sculpturing pro-

duced by lines of growth which are strongly pronounced in the described

specimen. The latter is anomalous in having a small intercalated scale be-

tween the fourth costal and the fifth vertebral (see comment on a young

specimen under "Remarks").

Distribution: In Thailand the species has been taken in the provinces of

Loei (Dan Sai and Phu Kading), Kanchanaburi (Sai Yoke), and Chiang
Mai.

Remarks: Mr. Harold Young, who has the zoo in Chiang Mai, tells me
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Figure 1. Platystenion rnegacephaltim pegtiense Gray. Kansas U. Mus. Nat. Hist. No.

40084. Lomlo Mt., Thailand. Carapace length, 50 mm; carapace width, 44 mm; tail length,

52 mm.
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that this species is very adept at cUmbing and that the specimens often escape

by cUmbing from the high wire enclosures where they are kept.

The species is usually taken at a considerable elevation along mountain

streams. They are reputed to be able to climb trees and shrubs along the

streams.

Theobald (1868) reports a specimen from Martaban, Burma. The speci-

men is very young (shell, 2 in.; tail, 2.25 in.); "color fleshy gray, each of the

costal shields with a central black tubercle; beneath bright reddish-orange

with a little black above the sutures. Head dark-mottled, with a black-edged

yellow stripe behind the eye. Iris pale yellow."

"This species is rare in Pegu, and seems confined to the streams in the

hills east of Tonghu, falling into the Sittang and Salwin."

Family Emydidae Gray

Emydidae Gray, Annals of Philos., 1825, (2) vol. 10, p. 210.

Head capable of being withdrawn wholly within the shell. Head covered

with smooth skin; posterior part of latter usually divided into small scale-

like sections. Temporal region not roofed over. Nuchal plate lacking a

riblike process; nine bones in the plastron. A bony temporal arch present

or absent (may become lost during lifetime of an individual). Median digits

with three phalanges; metacarpals elongate; 4 or 5 claws present. Bones of

carapace and plastron covered with horny epidermal shields or scutes, those

on plastron directly in contact with marginals.

The family has a cosmopolitan range with some 20 genera, 9 of which

are represented in Thailand. These are Cyclemys, Pyxidea, Ciiora, Heosemys,

Malayemys, Hieremys, NoWchelys, Siebenrockjella and Batagitr.

Recently McDowell (1964) has proposed two subfamilies; Batagurinae

and Emydinae, the former confined to Asia, largely including all the genera

listed for Thailand.

Subfamily Batagurinae

Batagurinae McDowell, Proc Zool. Soc. London, vol. 143, pt. 2, 1964, pp. 239-279.

Genus Cyclemys Bell

Cyclemys Bell, Proc. Zool. Soc. London, 1834, p. 17 (type of genus C. orbiculata); Mertens and

Wermuth, Zool. Jahrb. Syst., Band 83, Heft 5, 1955 p. 348.

Diagnosis: Shell longer than wide, strongly serrate on posterior border

of carapace, less so anteriorly; carapace with 1 or three keels more or less

strongly developed. Front lobe of plastron develops a hinge as animal grows

older, this between hypoplastral and hyoplastral bones, and only front lobe

moves but does not close entirely. Entoplastron intersected by suture. Skull

usually with a bony temporal arch. Digits between one-half and completely
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webbed. Tail proportionately shorter in adults than in young. Neural plates

usually hexagonal in shape, the posterior boundary shortest.

The genus is oriental in its distribution, specimens being known from

Burma to Viet Nam, Malaya, Indonesia and Philippines.

Cyclemys dentata (Gray)

(Figs. 2-3)

Emys dhor (part.) Gray, Synopsis Reptilium, pt. 1, 1831, p. 20 (corrected to dentata in errata);

Illustrations of Intiian Zoology, 1830-1835, vol. 2, 1834, pi. 58, fig. 2 (only); (type-locality,

Java).

Cyclemys dentata Gray, Catalogue of the shield reptiles in the collection of the British Museum,

pt. 1, Testudinata (tortoises), 1855, p. 42, pi. 19; M. Smith, The fauna of British India,

including Ceylon and Burma. Reptilia and Amphibia, vol. 1, Loricata, Testudines, Mar. 31,

1931, pp. 80-82, fig. 15; Mertens and Wermuth, Zool. Jahrb., Syst., Band 83, Heft 5, Oct. 31,

1955, p. 348 (synonymy).

Cyclemys dhor, Gray, Supplement to the catalogue of shield reptiles in the collection of the

British Museum, pt. 1, Testudinata (tortoises) I, 1870, p. 23; Morice, Coup d'oeil faune

Cochinchine, 1875, p. 63; Boulenger, Catalogue of the chelonians, rhynchocephalians, and

crocodiles in the British Museum, 1889, p. 131; The fauna of British India, Ceylon and

Burma. Reptilia and Batrachia. 1890, p. 30; Siebenrock, Sitzungsb. Akad. Wiss, Wien.,

vol. 112, Abt. 1, 1903, p. 341; M. Smith and Kloss, Jour. Nat. Hist. Soc. Siam, vol. 1, pt. 4,

Dec. 1915, p. 238 (Koh Chang, and "Hup Bon, east of Sriracha"); M. Smith, Jour. Nat.

Hist. Soc. Siam, vol. 2, June I9I6, p. 51 ("widely distributed in Thailand; common in

certain localities"); M. Smith, Bull. Raffles Mus., no. 3, 1930, p. 8.

Cyclemys orhicidata Bell, Proc. Zool. Soc. London, 1834, p. 17; Monograph of the tortoises

having a movable sternum. . . . Zool. Jour. London, 1842, pt. 8, pis. 2-3 (type-locality,

India); Theobald, Catalogue of reptiles in the museum of the Asiatic Society, 1868, p. 10;

Jour. Linnaean Soc, Zoology, vol. 10, no. 41, pp. 12-13.

Cyclemys oldhami Gray, Proc. Zool. Soc, London, 1863, p. 178 (type-locality, Mergui);

Giinther, The reptiles of British India, 1864, p. 15, pi. 5.

Cyclemys ovala Gray, Proc. Zool. Soc. London, 1863, p. 178 (type-locality, Sarawak).

Cyclemys belli Gray, Proc. Zool. Soc. London, 1863, p. 179 (type-locality, Madras or Bombay).

Cyclemys dhor shanensis Annandale, Rec Ind. Mus., vol. 14, 1918, p. 67, pi. 20 (type-locality,

Inle Lake. Burma).

Diagnosis: A single median keel on carapace, distinct except in aged

specimens where only posterior part is indicated; young flattened, adults

arched and slightly flattened on dorsum; skin on top o£ head not divided,

except large scute behind eye, which is partly divided, and some small scutes

bordering nuchal region; nuchal scute nearly twice as long as wide; longest

plastral suture between pectoral scutes; gulars openly emarginate; anal

notched; posterior border o£ carapace serrate.

Description of species (from no. 1641, i^hetong, Yala) : Carapace well

arched, median dorsal vertebral area somewhat flattened; a distinct median

keel, obtuse anteriorly, sharp posteriorly; nuchal (12 x 6.4 mm) much longer

than wide; first vertebral scale (28 wide x 25 mmlong) wider anteriorly than

posteriorly, lateral sutures sinuous; second, third and fourth vertebrals wider

than long, wider anteriorly than posteriorly; fifth narrowed anteriorly,

widened posteriorly, much wider than long (44 x 25 mm) ;
costals wider

than long, first 3 larger than vertebrals, fourth (21 x 24 mm) smaller than
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Figure 2. Cysclemys dentata Gray. Chulalongkorn Univ. No. \M\, Rhetong, Yala, Thai-

land. Carapace length, HI mm; carapace width, 124 mm.

I
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Figure 3. Cyclemys dentata Gray. From Gray, Catalogue of the shield Reptiles etc., 1855,

pi. xix.
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vertebrals; marginal scutes 12 on each side, supracaudal divided, with a

distinct notch 3 mmdeep; plastron slightly shorter than carapace (12 mm);
sutures of plastral scales in following descending order of length: pectorals,

abdominals, gulars, anals, femorals, humerals; axillary and inguinal scutes

distinct; bridge moderate, approximately 30% of length of plastron.

Head rather small; snout shorter than orbit, projecting but slightly, tip

feebly bicuspid; skin on top of head undivided except posterior part; 2 scales

lying behind eye; a single scute covering front of upper jaw; lower jaw with

a single scute followed posteriorly by an enlarged scute; about 14 rows of

small scales precede ear, which is covered with small scales; hands and feet

webbed to the claws; front face of arm with about 20 enlarged transverse

scales; on posterior face a small patch of 6 or 7 enlarged scales; tail short;

foot with about 10 enlarged scales on heel; adjoining them above along edge,

another small group of larger scales; tail with paired, somewhat enlarged

subcaudals (terminal part of tail missing).

Color: Carapace dark brown to olive-black, nearly uniform, without evi-

dence of black rays; on plastron radiating lines of black and dull yellow,

conspicuous from pectorals to anals; gulars and humerals nearly uniform

black; head olive-brown above and on sides with black and olive radiating

lines on upper and lower jaws; sides of neck yellowish olive with longitudinal

black stripes, upper sloping above ear, the next reaching angle of jaws; 7 or

8 stripes separated by dotted lighter lines on throat. Axillary and inguinal

regions yellow with a few black dots or marks.

Measurements in mm: Length of carapace, 141; width of carapace, 124;

length of plastron, 134; width at [X)sterior end of bridge, 70; width at anterior

end of bridge, 58; depth of shell, 55; length of median plastral sutures: gulars,

21; humerals, 14; pectorals, 26.5; abdominals, 23; femorals, 18; anal, 21;

width of head, 20; length of head, 24.

Variation: Differences between young and adults are considerable.

Malcolm Smith (1931a) states that old specimens may lose the keel entirely,

and the serration of the carapace edge is less marked; the vertebrals are

broader anteriorly than posteriorly in young and half-grown, while the re-

verse is true in old specimens. There may be differences in the length of the

plastral sutures on the medial line, but usually the pectoral suture is longest.

A transverse hinge may develop. The tail is proportionally longer in the

young than in the adult. A specimen from Burma is light brown with black

spots. The shell may reach a length of 240 mm, 175 mmwidth, 82 mm
depth.

Distribution: In Thailand the species occurs rather widely. Specimens

have been taken at the Sanoi River Forestry Station, near the Cambodian

border in eastern Ubon; specimens have been reported from "Kampong



Turtles and Crocodiles of Thailand and Adjacent Waters 107

Jalor" in Pattani; Hup Bon, and Sriracha in Chon Buri; Ban Kok Klap, in

Chumphon. The described specimen is from Bhetong, Yala.

Outside of Thailand the species is known in India, Burma, Cambodia,

Malaya, and the Indo-Australian Archipelago.

Remarks: The specimen taken on the Cambodian border of eastern

Ubon, although a little larger than the described specimen (141 mmcarapace

length), has fewer lines of growth and the areolae are much more distinct

and rugose. The color is light brown above, the plastron blackish brown

with the yellowish radiating lines apparent, especially near the sutures. A
yellow line present on the lower jaw. The head above is grayish with fine

black flecks; darker and lighter longitudinal lines appear on the nuchal region

while the lateral stripes on sides of neck are much less distinct.

Theobald (1868) points out that Bell has stated that this species (orbicu-

laris) affords a link between the box tortoises and the more typical Emydidae.

However, the describer (Bell) failed to notice the pseudo-hinge, the homo-

logue of the ligamentous hinge in Cuora although in orbicularis the motion

of the two portions is limited, owing to its being the result merely of the

permanent non-union of the toothed suture of the pectoral and abdominal

bony plates, and not of a special ligamentous division. It is imperceptible

in the very young animal, but the motion of the plates develops it as the

animal grows and in adult or aged ones is often marked externally by a

"carious fossa." This character is evident in the type oldhami which Theobald

himself collected.

The specimen described by me shows at this stage (total length 143 mm
[53.8 in.]), no trace of the hinge or any movement. This was the case of

Theobald's 5-inch halfgrown specimen but he mentions "Sternal suture dis-

tinct." The color of the plastron "Sternum deep brown or blackish; yellow-

rayed," is duplicated in my described specimen.

Genus Pyxidea Gray

Pyxidea mouhoti Gray

Cyclemys mouhoti Gray, Ann. Mag. Nat. Hist., ser. 3, vol. 10, 1862, p. 157 (type-locality,

"Laos Mountains, Annam-Siam Border"; Boulenger, Catalogue of the chelonians, rhyncho-

cephalians, and crocodiles in the British Museum (Natural History), 1889, p. 132; Fauna of

British India. . . . 1890, p. 31; M. Smith, The fauna of British India, including Ceylon and

Burma. Reptiiia and Amphibia, vol. 1, Loricata, Testudines, 1931, pp. 78-80, fig. 14 (shell);

Mertens and Wermuth, Zool. Jahrb., Syst., Band 83, Heft 5, 1955, p. 348.

Pyxidea moiibotii, Giinther, Reptiles of British India, 1864, p. 16, pi. 4; Jerdon, Proc. Asiat. Soc.

Bengal, 1870, p. 68; Siebenrock, Sitzb. Akad. Wiss. Wien, Band 112, Abt. 1, 1903, p. 345,

pi. 1, figs. 3, 4; Schmidt, Bull. Amer. Mus. Nat. Hist., vol. 54, 1937, p. 407.

Diagnosis: Carapace serrate especially posteriorly, and strongly tricarinate.

Dorsal part flattened along mesial region. Head lacking stripes. Digits

half-webbed.
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Description of species: Carapace a little longer than wide, slightly serrate

anteriorly, distinctly so posteriorly. Twelve pairs of marginals including

supracaudals which are smallest of all. Nuchal scale single, small, narrow.

Five vertebral shields usually hexagonal, narrower posteriorly than anteriorly

(except first), and wider than long (except last). Four costals on each side

(rarely more, 6-7) likewise wider than long. Three keels, median best de-

fined, the 2 lateral keels on costals curving. Plastron smaller than ventral

opening of carapace, truncate anteriorly, with notch posteriorly. Plastron

attached at a short but distinct bridge, its width equal to one third length of

plastron, area of attachment chiefly by hypoplastral bone.

Head medium in size, truncate: snout shorter than orbit. Numerous

shields of moderate size on posterior part of head. Front of arm with large

imbricating horny shields; legs generally club-shaped, their lower parts

covered with imbricate scales pointed at their tip; digits about half webbed.

Tail of moderate length, the skin at its base and adjoining areas on thighs

with pointed tubercles.

Color: Generally uniform light brown above on carapace; yellowish

brown on plastron, with dark areas on each shield. Head brown with dark

flecks or small spots; light spots on sides of head.

Measurements in mm: Total length of carapace, 160; width, 112; height,

58. (Description from literature.)

Remarks: The exact type-locality is not known. Mouhot collected along

the Thai border and is known to have collected in parts of Eastern Thailand.

Genus Cuora Gray

Ctiora Gray, Catalogue of the shield reptiles in the collection of the British Museum pt. 1,

Testudinata (Tortoises); 1855, p. 41. Type of genus, C. amboinensis.

Cyclemys Boulenger, Catalogue of the chelonians, rhynchocephalians, and crocodiles in the

British Museum, 1889, p. 128: Fauna of British India, Ceylon and Burma. Reptilia and

Batrachia. 1890, p. 28 (part); Mertcns und Wermuth, Zool. Jahrb., (Syst.), Band 83, Heft

5, 1955, p. 347.

Diagnosis: Plastron hinged, the anterior and jx)sterior parts movable

and capable of completely closing opening of carapace, fore and aft. Plastron

joined to carapace by ligamentous tissue, not forming a typical bridge.

Entoplastron with suture. Skull usually with bony temporal arch (incom-

plete in a Chinese species). Alveolar jaw surface narrow; digits completely

webbed; tail rather short. Only one of the four species is known to occur in

Thailand. This is the widespread ty [^-species, Cuora amboinensis.

Cuora amboinensis (Daudin)

Testttdo amboinensis Daudin, Histoire naturelle, generale et particuliere des reptiles, Mil. II,

chelonians and crocodilians, 1802, p. 30 (typedocality, Amboyna).
Kinosternon amboinense. Bell, Zool. Jour., vol. 2, 1825, p. 305.

Cistitdo amboinensis, Gray, Illustrations of Indian Zoology . . . , 1830, vol. 1, pi. 77; Cantor,

Jour. Asiat. Soc. Bengal, vol. 16, 1847, p. 611.
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Ciiora amhoincnsis, Gray, Catalogue of the sliicld reptiles of the British Museum, Testudinata

(Tortoises), 1855, pt. 1, p. 41; Gunther, The reptiles of British India, 186-1, p. 12, p. 4;

Gray, Supplement to the catalogue of shield reptiles in the collection of the British Museum,
pt. 1, Testudinata, 1870, p. 21, figs.; M. Smith, The fauna of British IniHa including
Cesion and Burma. Reptilia and Amphibia, vol. 1, Loricata, Tcstudines, 1931, pp. 84-86,

plate 1, fig. 4, text rig. 16; Mertens and Wermuth, Zool. Jahrb., Svst., iiand 83, Heft 5,

1955, p. 347.

Cydemys amboinensis, Boulenger, Catalogue of the chelonians, rhynchocephalians, and

crocodiles in the British Museum, 1889, p. Zi; The fauna of British India, Ceylon and

Burma, 1890, p. 31, fig. 10; Siehenrock, Sitzungb. Akad. Wiss. Wien., Band 112, abt. 1,

1903, p. 343; Zool. Jahrb., Suppl. 10, 1909, p. 503; Flower, Proc. Zool. Soc. London,
1899, p. 614; Boulenger, Fasciculi Malayenses, Zool., vol. 1, 1903, p. 142; A vertebrate

fauna of the Malay Peninsula. . . . Reptilia and Batrachia, 1912, pp. 21-22.

Eiiiys cotiio Schweigger, Prodromi monographiae cheloniorum, pt. I, 1814, p. 46 (type-

locality, Java).

Tarapene bicolor Bell, Zool. Jour., vol. 2, 1825, p. 484, pi. 16. Type-locality unknown ("type
from America" ex crrore).

Diagnosis: Carapace depressed in young, tricarinate, usually strongly

convex, with an obsolescent keel in adult males and females; plastron as

large as opening of carapace, lacking a distinct bridge; axillary and inguinal

scales absent or very small; distinct hinge between pectorals and abdominals

(hyo- and hypoplastral bones) both lobes being movable, and capable of

closing shell completely. Plastron rounded posteriorly, with a feeble median

nick; digits fully webbed; sole of foot with numerous small flat scales.

Description of species (No. 1642, EHT-HMS Collection.) : Carapace
somewhat compressed, high, convex; median dorsal region not depressed

or flattened; distinct evidence of a median keel; nuchal scute small, narrow,

more than twice as long as wide; anterior vertebral scute wider anteriorly

(33 mm) than posteriorly (29.5 mm); length of scale, 33 mm; second verte-

bral as long as wide; third and fourth distinctly wider than long; last longer

than wide; first costal as wide as long; second, third, and fourth wider than

long; marginals erect, the subcaudals flaring somewhat; marginals not serrate,

lacking notch between subcaudals.

Plastron strongly concave ( 5 ), as wide as opening in carapace; no bridge

between plastron and marginals; no distinct axillary or inguinal scales; the

space between plastron and marginals with small irregular scutes or divided

skin; front section of plastron rounded; a hinge between pectoral and ab-

dominal scutes leaving both parts of plastron movable and capable of closing

the openings completely; posterior section of plastron rounded, with a tiny

median notch; plastron narrowed at suture between abdominals and fem-

orals; length (in mm) of common sutures of plastral scutes: gular, 30;

humeral, 7; pectoral, 32.5; abdominal, 38; femoral, 15; anal, 40.

Head moderately large, snout rather pointed. Skin or head undivided on

anterior half, posterior half broken into 2 large scales; area in front of lower

tympanic area covered with minute scales; upper jaw and lower jaw each

covered with a single scute; no enlarged scute posterior to lower jaw; upper
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jaw slightly hooked anteriorly; skin over ear partly broken into scutes; front

of arm covered with transverse, enlarged, somewhat imbricating scutes, a

row of elongate scales along the dorsal surface; 4 large scales on posterior

face of arm arranged transversely. Fingers almost completely webbed; heel

with a few enlarged scutes above and below with other enlarged scutes above

each toe and finger; underside of hand and foot with numerous rather small,

flat scales; paired scutes under tail with enlarged irregular scales at tip. Snout

a little shorter than orbit.

Color: Above nearly uniform blackish on carapace; top of head brownish,

growing black posteriorly; top of neck gradually becoming gray. A dark-

edged yellow stripe runs from neck above and meets its fellow on tip of

snout; a broad black stripe below this passes through eye, narrowing and

terminating at tip of snout; a broad yellow stripe from neck crosses ear,

bisected by a black line from in front of ear to tip of snout, bordered below

by a narrow black line. Underside of neck and chin dirty yellowish white.

Plastron and underside of marginals pale yellowish, each marginal with

a peripheral black spot. Plastron with a dark olive figure incorporating the

more intense black spots on each of the plastral scutes.

Measurements in mm: Length of carapace, 182; width of carapace, 135;

depth of carapace, 82; length of plastron, 168; greatest width of plastron, 93.5;

width of head, 31.5; length of head, 45.

Variation: The chief differences are those that occur between young and

adult specimens. In the young the carapace is rather flattened with a strong

vertebral keel and 2 small lateral keels; the laterals are completely lost in the

adult, and the vertebral keel is more or less evident. In adults the carapace

is much deeper proportionally without trace of dorsal flattening. It is dis-

tinctly convex.

The first vertebral scute is broader behind than in front in the young; in

the adult they may be the same, front and back, or the front may be wider.

The skin on the back of the head may be smooth, unbroken, or there may be

a few large scutes indicated.

Distribution: In Thailand the species is widespread in lowland streams,

lakes and swamps. Specimens have been taken in the province of Chiang
Mai. I presume it is not especially rare. I have seen other specimens, these

lacking exact locality data.

Outside of Thailand the species is spread from southern Burma, Indo-

China, and Malaya, to the Indo-Australian Archipelago. It reaches the Philip-

pines and Celebes. The type-locality is the Island of Amboyna (Ambon).

Genus Heosemys Stejneger

Geoemyda Gray, Proc. Zool. Soc, 1834, p. 100 (type of genus, Testiido spetigleri Gmelin);

Boulenger, Catalogue of the chelonians, rhynchocephalians, and crocodiles in the British

Museum (Natural History), 1899, p. 186; The Fauna of British India, inchiding Ceylon and
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Burma. Rcjitilia and Ratiachia. 18^0, p. 24 (puif.): Stcjncycr, Proc. Riol. Soc. Washing-
ton, vol. 15, 1902, p. 238; Siebenrock, Zool. Jahrh., Siippl., Hand 10, 1909, p. 494 (par/.).

Geotnys Bonaparte, Tavola .\nalitica dei Chelonii 1836, ji. 36.

Nicoria Gray, Catalofjue of the shield reptiles in the collection of the British Museum, Part 1,

Testudinata (tortoises), 1855, p. 17; Houlenger, Catalogue of the chelonians. . . . 1899, p.

1 18; The Fauna of British India 1890, p. 26 (pari.).

Mclanocliclys Gray, I'roc. Zool. Soc. London, 1869, p. 187 (type of genus, Gcocmyda trijiiga

Schwcigger).
Chaihassia Theobald, Descriptive catalogue of the reptiles of British India, Calcutta, 1876, p. 6

(type of genus, Geoemyda tricarinata BIyth).

Hcosemys Steineger, Proc. Biol. Soc. Washington, \()1. 15, 1902, p. 238 (type of genus,

Geoemyda spiiioiu (Bell)).

Diagnosis: Skin of head hard, smooth or broken into scales posteriorly.

Plastron widely united to carapace by a suture; axillary and inguinal but-

tresses present, extending to outer margins of costal plates; entoplastron

usually intersected by the humeropectoral suture; no median ridge on

alveolar surface of jaws; neural plates, except first, narrowed posteriorly.

Skull with or without a bony temporal arch (variable during lifetime).

This genus is cosmopolitan, occurring also in the Western Hemisphere in

Central and South America. Annandale (1923a) and M. A. Smith (1931a)

have shown that one character in the genus, formerly used for generic

separation, is useless. This was the presence or absence of a complete temporal
arch. Both of these authors show that although at some stage the arch may
be present it begins to become thinner and narrower. Then the quadratojugal

may disappear; later the postorbital, and the jugal, and only a slight process

may mark where these bones were present. This is indeed a curious reversal

of the evolutionary process, or as called by Smith, desolation.

Two species of Heosemys are certainly endemic in Thailand, H. spinosa

(Bell), and H. grandis Gray.

Key to Species of Heosemys in Thailand

1. Anterior margin of the shell serrated; second vertebral scale as broad

as second costal, much broader than long spinosa
2. Anterior margin of shell not serrated; the second vertebral narrower

than second costal, not or but slightly broader than long grandis

Heosemys spinosa Bell, in Gray

Eniys spinosa Bell, in Gray, Illustrations of Indian Zoology, 1830, pt. 1, pi. 6; Synopsis

reptilium or short descriptions of the species of reptiles, 1831, p. 20 (type-locality, Penang).

Geoemyda spinosa, Gray, Proc. Zool. Soc, 1834, p. 100; Illustrations of Indian Zoology, 1835,

vol. 2, pi. 57; Boulenger, Catalogue of the chelonians rhynchocephalians and crocodiles in

the British Museum, 1889, p. 137; Fauna of British India, including Ceylon and Burma.

Reptilia and Batrachia. 1890, p. 35; S. Flower, Proc. Zool. Soc. London, 1899, p. 614;

Ridley Jour. Straits Branch Roy. Asiatic Soc, No. 32, 1899, p. 185; Boulenger, Fasciculi

Malayenses, pt. 1, 1903, p. 144; M. Smith, The fauna of British India including Ceylon
and Burma. Reptilia and Amphibia, vol. 1, Loricata, Testudines, 1931, pp. 91-94, figs.

I7a, b; Mertens and Wermuth, Zool. Jahrb. (Syst.), Jena, 1955, Band 83, Heft 5, p. 353.

Heosemys spinosa, Siebenrock, Zool. Jahrb. (Syst.), Jena, 1909, Suppl. 10, p. 506.
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Diagnosis: Tail short, lacking elongated spines at its base; no bony tem-

poral arch. Carapace with single median keel; upper jaw notched. Anterior

margin of shell serrated; second vertebral shield at least as broad as second

costal, much broader than long.

Description of species: A medium sized turtle with arched carapace in

young, bearing a strong median keel, and each costal scale bearing a small

rather sharp spine near its posterior edge. Carapace about as broad as long,

strongly serrate all around carapace; marginals terminating in a dull spine,

or sometimes with a double spine. Nuchal small.

The carapace o£ adult animal much depressed, with a flattened vertebral

region and a well-defined keel; costal spines usually lost. Margin of carapace

less strongly serrate; first vertebral scute broader than long, narrowed an-

teriorly; the following vertebrals all much wider than long, equally or nearly

as broad as costals. Plastron as long as carapace, angled rather than rounded

posteriorly; posterior lobe of plastron as well as anterior somewhat narrower

than opening of carapace; posterior lobe strongly notched. Longest median

suture of plastral scutes between abdominals or pectorals (nearly equal but

usually the former); length of other sutures diminishes in following order:

femoral, humeral, gular, anal. Plastron attached directly to marginals, bridge

more than a third length of plastron.

The head relatively small; snout about as long as orbit of eye, terminally

truncate. Edge of jaw with two denticulations. No temporal arch in skull.

Skin of head partially squamate posteriorly.

Arms with enlarged, more or less imbricating scales, on anterior face;

legs more or less club-shaped in adults, less so in young, with enlarged scales

on anterior and posterior margins. Under surface of foot scaled. Fingers

half webbed, toes less so. Back of thighs and part of anal area with small

scales or conical tubercles. (Description from literature.)

Color: Generally brownish with a median lighter line or streak. Plastron

and underside of marginals yellowish with radiating lines. Head grayish or

brownish with yellow spot near the tympanum; occasionally, specimens with

yellowish longitudinal lines. Small yellowish spots on limbs.

Measurements in mm: Total length, 225; width, 162; height of shell, 82.

Remarks: In Thailand the species is distributed chiefly in the rivers of

mountainous areas in the peninsula. It feeds largely on aquatic vegetation.

The s[>ecies is also known from southern Burma, Malaya, and the more

western islands (Borneo and Sumatra) of the Indo-Australian Archipelago,

Heosemys grand is Gray

(Fig. 4)

Geoemyda grandis Gray, Ann. Mag. Nat. Hist., ser. 3, vol. 6, 1860, p. 218 (type-locality,

Cambodia); Gijnther, Reptiles of British India, 1864, p. 19, pis. 1, 2; Boulenger, Catalogue

of the chclnnians, rhynchoccphalians, and crocodiles in the British Museum (Natural
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Figure 4. Heosemys grandis Gray. Chulalongkorn Univ. No. 1590, Bhetong, Yala, Thai-

land. Lengtli of carapace, 110 mm; width of carapace, 104. Upper figure, dorsal view; lower,

ventxal view.



114 The University Science Bulletin

History), 1889, p. 138; Fauna of British India including Ceylon and Burma, Reptilia and

Batrachia, 1890, p. 25, figs. 7 & 8; M.A. Smith, The fauna of British India, including

Ceylon and Burma. Reptilia and Amphibia, vol. 1, Loricata, Testudines, 1931, pp. 101-

103, figs. 20, 21; Mertens and Wermuth, Zool. lahrb., Syst., Band 83, Heft 5, 1955, p. 350.

Diagnosis: Anterior margin of shell not serrate; second vertebral not or

scarcely broader than second costal. No bony temporal arch.

Description of species (largely from no. 1641, Bhetong, Yala, Thailand) :

Carapace subcircular, about as broad as long, somewhat depressed in young
but with median keel. Shell arched in adults; anterior edge of carapace not

serrate; posterior edge somewhat serrate and slightly bent down. Eleven

marginals on each side, a pair of supracaudals and a single small, but well-

defined nuchal.

Five vertebral shields, first as long as wide (or sometimes longer), nar-

rowed somewhat anteriorly, the shields following about as long as broad,

not or but slightly narrower than costals; plastron nearly as long as carapace,

extending slightly farther forward than carapace but shorter posteriorly;

posterior section narrower than shell opening, a little shorter than bridge.

Sutures of plastron vary, the longest between abdominals, the shortest between

humerals or gulars. Axillary and inguinal shields present.

Head not especially small; snout as long as the diameter of eye, scarcely

reaching beyond mouth; upper jaw bicuspid. No bony temporal arch. Skin

of posterior part of head more or less broken into irregular shields. Enlarged
scales on front of arms and posterior part of legs; digits webbed; tail short.

Color: Variable,;but usually shell brownish above with slight or practically

no variegation; ventrally, shields pale yellowish, each with a large dark

(blackish) area, with numerous marks radiating from posterior part of shield.

Ventral part of marginals similarly marked. Exposed skin of limbs greenish

gray with flecks or vermiculations. Top of head greenish gray with occasional

pinkish marks.

Measurements in mmof young: Total length of carapace, 110; width of

carapace, 104; head width, 20.

Distribution: The species occurs along the Burma (Tenasserim)-Thai
border ranging as far north as Pegu in Burma. Most Thai specimens, how-

ever, are from peninsular areas. It is known to occur in the northern states

of Malaysia.

The species is probably the largest Asiatic member of the genus. Malcolm

Smith reports a specimen from the Burmese-Thai border having a carapace
435 mmlong.

Genus Malayemys Lindholm

Damonia (»o7;-Robineau-Desvoidy) (part.) Gray, Proc. Zool. Soc. London, 1869, p. 193 (type
of genus, D. macrocephald).

Malayemys Lindholm, Zool. Anz., Band 97, Dec. 1, 1931, no. 1, 2, p. 29 (new name for

Damonia, Gray).
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Diagnosis: Second neural plate short-sided in front, third octagonal,

fourth and fifth short-sided behind; plastron extensively united to carapace

by suture, with strong axillary and inguinal buttresses which extend to outer

extremities of costal plates. Entoplastron anterior to humeropectoral suture;

skull with bony temporal arch formed chiefly of quadratojugal, which con-

tacts the maxillary bone; jugal small, almost or completely excluded from

orbit. Alveolar surface of jaws very broad, without median ridge; bony
choanae on a level with posterior margin of orbit. Skin of hinder part of head

divided into small shields. Digits fully webbed. Tail very short.

Only a single species is recognized.

Malayemys subtrijiiga Schlegel and S, Miiller in Temminck

(Fig. 5)

Emys tfijtiga (not of Schweigger) Schlegel, Fauna Japonica. . . . Reptilia, 1833, p. 64 (type-

locality, Java).

Emys siihtrijtiga Schlegel and S. Miiller, in Temminck, Verh. Nat. Ges. Ned. Indie, Rept.,

1844, p. 30.

Damonia siihtrijtiga, Boulenger, Catalogue of the chelonians, rhynchocephalians, and croco-

diles in the British Museum, 1889, p. 94; Flower, Proc. Zool. Soc. London, 1899, p. 610;

M. Smith, The fauna of British India, including Ceylon and Burma. Reptilia and Am-

phibia, vol. 1, Loricata, Testudines, Mar. 1931, pp. 105-106, figs. 22 (skull), 23 (shell).

Geoclemys suhtrijuga, Siebenrock, Zool. Jahrb. Jena, Suppl. 10, 1909, p. 476.

Geoclemys inacrocephala Gray, Proc. Zool. Soc. London, 1859, p. 479, pi. 21 (type-locality,

Siam).

Emys ntichalis Blyth, Jour. Aslat. Soc. Bengal, vol. 32, 1863, p. 82 (type-locality, Java?).

Damonia ohlonga Gray, .^nn. Mag. Nat. Hist., ser. 4, vol. 8, 1871, p. 367 (type-locality,

Batavia).

Damonia ciassiceps Gray, Supplement to the catalogue of the shield reptiles in the collection

of the British Museum, pt. 1, Testudinata, 1870, p. 43 (type-locality, China).

Malayemys sii/nnjitga, Lindholm, Zool. Anz., Leipzig, Bd. 97, 1931, p. 29 (new name for

Damonia, preoccupied); Mertens und Wermuth, Zool. Jahrb. (Suppl.), Band 83, Heft 5,

1955, p. 360.

Diagnosis: Tricarinate carapace; keels retained more or less throughout

life; lateral keel not extending across fourth costal; head large; yellow lateral

stripes on head and neck; carapace brown with dark spots on marginal su-

tures, strongly pronounced on their ventral surface and spreading over half

of the scute; plastral scales each with a large dark area; no scutes on tail;

back of head with 15-20 small scales.

Description of species (from No. 33675, Bangkok) : Medium-sized, cara-

pace length reaching 210 mm; carapace moderately arched, somewhat de-

pressed; discontinuous keels evident, tending to form slight knobs at posterior

point of scales; nuchal scale relatively large, more than one and a half times

as long as wide, projecting slightly beyond front border of adjoining mar-

ginals; measurements in mmof dorsal scutes (length x width): vertebrals,

first, 42 x 34 mm, wider behind than anteriorly; second, 37 x 37 mm; third,

34 X 43 mm; fourth, 31 x 49 mm; fifth, 40 x 51 mm; costals: first, 53 x 52 mm;
second, 38 x 60 mm; third, 40 x 58 mm; fourth, 40 x 41 mm(measurement
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Figure 5. Malayetvys siil'trijnga (Schlegel ami Miillcr in Tcniininck), Chulalongkorn

Univ. No. 33675. Bangkok, Thailand. Carapace length, 204 mm.
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made at widest [or longest] part of scale); supracaudal scales tectiform,

notched slightly behind. Plastron distinctly shorter than carapace, truncate

anteriorly, outer tip of each gular pointed, the point short, directed forward;

strongly notched on posterior border; a broad bridge; plastral edge not or

scarcely angular; length of bridge (67 mm) a little longer than posterior

lobe of plastron {(A mm). Measurements in mmof median sutures of

plastral scutes: gular, 19; humeral, 20; pectoral, 24; abdominal, 46; femoral,

25; anal, 24.5. Axillary and inguinal scales relatively large.

Front face of forearm with transversely widened scutes, usually separated

by smaller scales not imbricating; upper edge of arm with row of 4 large

scales; back face of forearm with a row of scales partly crossing arm trans-

versely and 1 or 2 others adjoining these; toes fully webbed, claws moderate;

leg with a double row of small scales bordering outer posterior edge of foot;

posterior region of thighs and area above tail with a few conical scales

surrounded and separated by fine, sharply pointed scales, some of these bear-

ing 2 or 3 sharp spines, all very small, almost microscopic; under tail 2 rows

of flat scales diverging from tip, each scale bearing on its posterior edge 3

to 5 sharply pointed spines. Soles of feet and palms of hand with small

rounded juxtaposed scales.

Head large, skin of top smooth and undivided anteriorly, posterior part
broken up into 4 or 5 rows of small scales which extend on sides of head,

larger ones anteriorly, smallest posteriorly. A very large scute behind eye,

bordering upper jaw scute; snout projecting beyond mouth (6 mm); upper

jaw notched but not "toothed" or hooked; scute on lower jaw followed by 2

somewhat enlarged scales, 1 on each side.

Color: Above, carapace dark brown of varying shades, the scales lighter

brown at periphery; marginal scales with some blackish areas near sutures,

but on ventral side of marginals triangular black spots; plastron pale yellow,
each scute with a large black or black-brown area; pectorals and abdominals

each with 2 spots (the second one being on the bridge) ;
well-defined black

marks on axillary and inguinal scutes. Head black; an ivory-white line from

tip of snout above eye and ear area to base of neck; a second ivory line

from behind nostrils down below eye, crossing jaw angle, more or less con-

tinuous with a line running back on neck; two parallel lines from nostrils

to mouth, more or less continuous with lines crossing lower jaw; a small line

from lower jaw to throat; soft parts olive-gray; limbs darker on upper
surfaces.

Measurements in mm: (see Tab. 1).

Variation: In the young the keels are more distinct and there is a

broken line of dots crossing the temporal area (No. 1625). The black

marginal lines along the sutures pass below, where they may be slightly

wider. The posterior part of the carapace is without or with only a suggestion
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Table 1. Measurements in mmof Malayeinys subtrijuga.

Number* 34484 33675 1625

Length of carapace 183 204 103

Width of carapace 146 146 94

Depth of shell 80 81 44

Length of plastron 159 163 101

Width of plastron at bridge 118 120 78

Width of anterior lobe 91 83 52.5

Width of posterior lobe 82.5 78 51

Width of head 47 42 26

Tail 8 13 9

Orbit 13 11.5 8

Snout 11.3 10 7.3

* 34484, Pattani: 33675, Chiang Mai; 1625 Ang Hin, Chon Ruri.

of serration. The first vertebral is distinctly wider anteriorly than behind,

the reverse of the condition in the adult; the projection of the nuchal is an

individual character. This does not obtain in the other specimens examined.

The color of the head may be brown, chestnut or dark olive in the adult.

Distribution: The species is probably to be found over the entire country

of Thailand. Some 20 specimens were taken in the city of Chiang Mai in

a small pond near the Railway Hotel. I have specimens from Pattani, in the

southern part of peninsular Thailand, from Bangkok and from Chon Buri,

southeastern Thailand.

Outside of Thailand it has been found in Indo-China. It is the common
turtle of the klongs of Bangkok.

Remarks: The species is easily kept in small ponds. It feeds largely on

small water animals, preferring molluscs, insects, and worms.

Genus Hieremys M. A. Smith

Hieremys M. A. Smith, Jour. Nat. Hist. Soc. Siam, vol. 2, 1916, p. 50 (type of genus, Cyclemys
annandalii Boulenger); Mertens und Wermuth, Zoo!. Jahrb. (Syst.), Band 83, Heft 5, 1955,

p. 357.

Diagnosis: Plastron united to the carapace by sutures. Temporal arch

incomplete, most of the quadratojugal being absent. Alveolar surfaces of

jaws not narrowed, lacking median ridge. Skin of posterior part of head

not forming scutes.

The second neural plate hexagonal, with its short side on anterior border.

The plates following have their short side posteriorly. Digits completely
webbed.

The genus is known to contain only a single species, Hieremys annandalii.

Hieremys annandalii (Boulenger)
(Fig. 6)

Cyclemys annanihiHi Boulenger, Fasciculi Malayenses, Zoology, vol. 1, 1903, p. 142, pis. 7, 8
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(t\ pf-l(ic;ilit\', "Jiilor, I'atani"); A vertebrate fauna of the Malay Peninsula. . . . Reptilia

and Hatraehia I'M 2, pp. ^)-20, hg. 6.

Hicrcniys urinandalii , M. Smith, Jour. Nat. Hist. Soe. Siain, vol. 2, l'H6, p. 50; M. Smith, The
fauna of British India including Ceylon and Burma. Reptilia and Amphibia, vol. 1,

Loricata, Tcstudines, Mar. 1931, pp. 107-109, figs. 24, 25; Mertens and Wermuth, Zool.

lahrb., Syst., Hand 83, Heft 5, 1955, p. 357.

Diagnosis: Large turtle (carapace length to 450 mm); carapace much

longer than broad, with median keel more or less retained in old adults;

normally 5 vertebrals (rarely 6) ;
hind lobe of plastron shorter than length

of plastral bridge; longest median plastral suture between abdominals; rela-

tively large axillary and inguinal shields; shortest median suture between

humerals; tail short; head with narrow stripe from snout above eye and ear

to neck.

Description of species (from No. 1684, Bangkok) : Carapace with a

single keel (rather low), convex (but not flattened) dorsally, much longer
than wide (251 x 190 mm), posterior rim distinctly serrate, anterior rim

almost smooth in adult. Nuchal present, sides nearly parallel to near tip;

anterior vertebral wider anteriorly than posteriorly (56-40 mm), its length
47 mm, its posterior edge sinuous with a median notch; width x length

(in mm) of second vertebral 58 (measured on curve) x 55, with a short

anterior median projection; third, 68 x 46, fourth, 62 x 44.5, last, 52 x 38.

Costals: first 60 x 58; second, 66 x 45; third, 62 x 55; fourth, 40 x 44.

J Marginals not or but very slightly reverted; a notch between supracaudals.

Plastron nearly as long as carapace, somewhat angulate at least anteriorly

on pectorals, not or scarcely emarginate on anterior end, deeply notched

posteriorly; bridge wide, elongate, considerably longer than posterior lobe

Df plastron; median sutures between plastral scales with the following lengths
in mm: gulars, 36; humerals, 19; pectorals, 43; abdominals, 52; femorals, 44;

anals, 25. Inguinal large with a row of small scales bordering it behind;

axillary also relatively large.

Arms not especially flattened, webbed to base of claws; entire front face

from elbow covered with juxtaposed or slightly imbricate transverse scales

larger near the upper surface; posterior surface likewise with transverse

enlarged scales larger toward the upper part; a single row on upper surface

with scales as long as wide; legs more flattened, heel area above and below

with transversely widened, somewhat imbricate scales; sole of foot and palm
3f hand covered with flat juxtaposed scales. Tail short, upper surface of head

not divided into scales but somewhat creased; beak with a median and 2

.ateral notches; margin of lower jaw with strong denticulations, median
Dnes largest.

Color: Carapace black, nearly uniform; inner edges of marginals on

ventral face pale yellow; plastral scales with large blackish areas on pale

yellow ground-color; the black area suggests irregular radiating blackish

marks; arms and legs dark gray on upper surfaces, lighter gray below.
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Figure 6. Hiaemys annandalii Boulcnger. Chulalongkorn University, No. 1684, Bangkok,

Thailand. Carapace length, 242 inin.
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Head blackish, flecked or marked with gray. A narrow whitish mark
from upper tip of snout, above eye and ear, to side of neck; a broader light

line on neck above this, terminating in a triangular sj^iot
on temporal region;

front of snout and upper jaw whitish; lower jaw whitish with a black mark

along jaw angle. Top of neck grayish proximally, darker brownish-black

more distally; throat dull white; chin similar with a few darker flecks.

Measurements in nun: Length of carapace, 242; width of carapace, 187;

depth of carapace, 93; length of plastron, 230; greatest width of plastron at

bridge, 147; width of anterior plastral lobe, 116; width of posterior lobe, 102;

length of bridge, 93; length of posterior lobe, 87; width of head, 37; length
of head, 56; tail, 27.

Variation: The carapace is more depressed in the young than in the adult,

proportionally shorter and with the keel much more distinct. The posterior

margin, in the adults, varies. In some the strong juvenile serrations are

retained; however, in the oldest specimens the serrations may be obsolete.

Occasional specimens have 6 vertebral scales, 1 intercalated between the

fourth and fifth. The vertebral scales are broader than long in the young,
about as broad as long in the adults, usually narrower than costals; in young

specimens the plastron is somewhat angulate. The snout is usually shorter

than orbit, projecting somewhat beyond the lower jaw.

The plastron may be entirely black. The soft parts may be greenish

gray. In older individuals the dark streaks usually disappear, the head be-

coming gray with yellowish or greenish vermiculations. The jaws are

greenish in many specimens.

Distribution: In Thailand the species is known in the peninsular area

and in the central region. Specimens I have examined have been taken chiefly

from the river at Bangkok. The species has also been taken in Narathiwat

and Pattani Provinces. It is known in Malaya and specimens have been taken

in Cambodia.

Remarl^s: The species readily takes fruit and waterplants and most

green garden truck and vegetables. This is their staple diet at the Dusit Zoo

in Bangkok. Many may be seen at the Tortoise Temple in Bangkok. Of

this Malcolm Smith (1931a) writes: "Numbers of them are usually to be

seen in the Tortoise Temple in Bangkok, an honour which they share with

Geoemyda grandis, a species of much the same size and general external

features. No particular form of worship is attached to these tortoises. They
are presented to the temple in accordance with the tenets of the Buddhist

religion, by which a life saved gains merit for the saver in the next world.

Having saved the life of the tortoise the obligation ceases, and no particular

care is taken of them in the temple afterwards."
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Genus Notochelys Gray

Notochelys Gray, Proc. Zool. Soc. London, 1863, p. 177 (type of genus, Emys pJatynota Gray).

Cyclemys (part.), Boulenger, Catalogue of the Chelonians ... in the British Museum, 1889, p.

129.

Diagnosis: The plastron with a distinct bridge attached to carapace by

ligamentous tissue rather than by suture. Hexagonal neural plates with their

short side anteriorly. An indistinct, more or less movable hinge between

hyoplastron and hypoplastron ; entoplastron intersected by the humeropectoral
suture. A complete temporal arch, or partial temporal arch if postorbital or

quadratojugal is lost. Alveolar jaw surfaces narrowed. Fingers and toes

completely webbed. Carapace flattened with a more or less continuous

median keel.

Only a single species, Notochelys platynota Gray, is known. It has a

southeastern Asiatic distribution. It is known to occur in southern Thailand,

Cochin China, Malaya, and the Indo-Australian Archipelago. Smith (1931a)

reports that the record originally given by Gray for Tenasserim is in error.

I have not encountered this species and the description here included is

from the literature.

Notochelys platynota Gray

Emys platynota Gray, Proc. Zool. Soc. London, 1834, p. 54; Illustrations of Indian Zoology,

1834, vol. 2, pi. 57 (type-locality, Sumatra).

Cyclemys platynota, Boulenger, Catalogue of the chelonians, rhynchocephalians, and crocodiles

in the British Museum, 1889, p. 130; The fauna of British India, including Ceylon and

Burma. Reptilia and Batrachia. 1890, p. 30; Flower, Proc. Zool. Soc. London, 1899, p. 612.

Notochelys platynota, Siebenrock, Sitzb. .A.kad. Wiss. Wien, Band 112, 1903, p. 344; Zool.

Jahrb., Suppl. Band 10, 1909, p. 504; M. A. Smith, The fauna of British India, including

Ceylon and Burma. Reptilia and Amphibia, vol. 1, Loricata, Testudines, 1931, pp. 110-111;

Mertens und Wermuth, Zool. Jahrb. (Syst.), Band 83. Heft 5, 1955, p. 361.

Cyclemys giebelti Hubrecht, Notes Leiden Mus. vol. 3, 1881, p. 45 (type-locality, Banka,

Borneo).

Description of species: A rather small turtle, the length of carapace

probably not exceeding 340 mm; slightly wider carapace, relatively flat with

a more-or-less developed median keel, sometimes discontinuous; anterior

margin serrated in young but not in adults; posterior margin serrate through-

out life. Carapace margin with 11 marginals on each side, 2 posterior supra-

caudals and a small median anterior nuchal. Six (or 7 rarely) vertebral

shields, broader than long and narrower than costal shields.

A distinct bridge between plastron and carapace; plastron shorter than

carapace and narrower than its opening, truncate or emarginate anteriorly

and posteriorly, the length of posterior lobe as great as width of bridge.

Longest median suture of plastron between abdominal or pectoral shields;

shortest suture between humerals or femorals. Axillary shield small or some-

times absent, inguinal shield relatively large.

The snout about length of orbit, projecting beyond mouth; upper jaw
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bearing two cusps. Back part of head with small shields; hands and feet

fully webbed.

Color: Color and markings of shell variable. The young usually chestnut

brown with 2 dark spots on each vertebral shield, 1 on each costal shield.

Adults brown or reddish brown, yellowish on plastron, each shield with a

black or brown s[X)t. In very old specimens, areas may be almost completely

dark. Head and neck dark, brownish or blackish with yellow streaks, those

behind eyes most conspicuous. These markings may be wanting in old

specimens.

Dimensions: Malcolm Smith (1931a) reports a specimen with a length

of 320 mm; width, 230 mm; height, 92 mm.

Remarl^s: The species is known to occur in Thailand chiefly in the

peninsular portion of the country.

Genus Siebenrockiella Lindholm

Bellia (not of Nfilne-Edwards 1848), Gray, Proc. Zfx)l. Soc. London, 1869, p. 197, type, Eniys

crassicollis (Gray).

Siebenrockiella Lindholm, Zool. Anz., Leipzig, Band 81, Heft 11/12, 1929, p. 280 (type Emys
eras si COII is ( Gr a > ) )

Diagnosis: Hexagonal neural plates short-sided in front. Plastron ex-

tensively united to carapace by suture with strong axillary and inguinal

buttresses which extend to outer extremities of costal plates; entoplastron

intersected by a humeropectoral suture. Skull with bony temporal arch, the

quadratojugal being in contact with jugal and postorbital. Alveolar surfaces

of jaws narrow, without median ridge; bony choanae on level with anterior

half of orbits. Skin of hinder part of head divided into small shields. Digits

fully webbed. Tail short. From M. Smith (1931a).

Only a single species is recognized in this genus.

Siebenroc\iella crassicollis (Gray)

Emys a-assicollis Gray, Illustrations of Indian Zoology, 1831, pi. 76; Synopsis reptilium or

short descriptions of the species of reptiles. Part 1, Catapliracta tortoises, crocodiles and

enaliosaurians, 1831, p. 21 (type-locality, Sumatra); Giinther, The reptiles of British India,

1864, p. 28, pi. 4; Morice, Coup d'oeil fauna Cochinchine, 1875, p. 63.

Bellia crassicollis. Gray, Proc. Zool. Soc. London, 1869, p. 197; Boulenger, Catalogue of the

chelonians, rhynchocephaiians, and crocodiles in the British Museum, 1889, p. 981; The
fauna of British India. . . . 1890, p. 32; Siebenrock, Zool. Jahrb., Jena, Suppl. 10, 1909,

Heft 3, p. 478; Annandale, Rec. Ind. Mus., vol. 11, 1915, p. 194.

Siehenrocl{iella a-assicollis, Lindholm, Zool. Anz., Band 81, Heft 11/12, 1929, p. 280; M.

Smith, The fauna of British India including Ceylon and Burma. Reptilia and Amphibia,
vol. 1, Loricata, Testudines, 1931, pp. 112-114, fig. 26 and pi. 1, fig. 1; Mertens und

Wermuth, Zool. Jahrb. (Syst.), Band 83, Heft 5, 1955, p. 367.

Erriys nigra BIyth, Jour. Asiat. Soc. Bengal, vol. 24, 1855, p. 713 (type-locality, Tenasscrim).

Pangs/iura cocliincliinensis Tirant, Notes sur les reptiles et les batraciens de la Cochinchine et

du Cambodge, Saigon, 1885, p. 15 (type-locality. Cochin China).

Diagnosis: Generic characters. The vertebral shields are narrower poste-
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riorly than anteriorly, except fifth. Second with an hemispherical front por-

tion. Five claws on hand, 4 on feet.

Description of species (from No. 1714, Bangkok) : Carapace with 3 keels,

median distinct; lateral keels better indicated in young; nuchal subtriangular

pointed, anteriorly widened, posterior edge concave; first vertebral widened

anteriorly, much narrowed posteriorly; second with front edge rounded,

much narrowed posteriorly; third a little wider on anterior edge than on

posterior; fourth narrowed anteriorly and posteriorly; fifth much narrowed

anteriorly, much widened posteriorly, the posterior border concave. Length
and width of vertebrals in mm: first, 33 x 25; second, 29 x 33; third, 28 x 33;

fourth, 30 x 35; fifth, 36 x 43. Twelve pairs of marginals including supra-

caudals which are larger than the 3 marginals on each side preceding them;

costals wider than long, very much wider than vertebrals.

Carapace somewhat narrowed anteriorly with a rather distinct lateral

keel; posterior marginals serrate.

Plastron smaller than opening of shell; a distinct lateral keel terminating

on femorals posteriorly, and in a slight rounded lateral projection anteriorly;

front edge of plastron truncate, broadly notched with blunt anterolateral

points, a semicircular notch behind. Plastron attached to carapace by suture,

its greatest width 94 mm; greatest width of carapace, 127 mm; median su-

tures of plastral elements measure (in mm) : gulars, 17.2; humeral, 11.5; pec-

toral, 25.4; abdominals, H; femoral, 24; anal, 19. Axillary and inguinal

shields present; tail short.

Head broad, rather large, snout shorter than orbit, rounded, and slightly

projecting; upper jaw emarginate; posterior surface of head broken into

small shields; a narrow strip of granular shields from eye to tympanum and

between shield of lower jaw and tympanum; diameter of tympanum equal

to that of orbit.

Arms with 5 clawed fingers, fully webbed; front face of lower arm with

transversely widened subimbricate shields; upper arm surface with a row

of enlarged scales, posterior face with 3 enlarged shields and about 12 on

palm somewhat enlarged.

Foot fully webbed; 4 toes bearing claws, outer without claw. On upper

anterior surface of foot 4 or 5 tubercular shields, not touching each other;

heel with transversely widened scales on front and posterior face of leg.

Color: Carapace black above, nearly uniform; plastron light horn-color

with large blackish areas on each plastral scute; anals nearly entirely dark;

underside of marginals black and yellowish. Arms and legs blackish; upper

surface of tail blackish.

Head with an indistinct light area behind eye and on tympanum; edge

of upper jaw yellowish; remainder of upper side of head black. Chin and

throat dirty whitish.

Measurements in mm: (see Tab. 2).
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Table 2. Measurements in mmof Siebenrocl^iella crassicollis (Gray).

Number* 1713 1714 1715

Sex $ $ $

Carapace length 170 196 176

Carapace wuith 129 143 136

Plastral length 129 156 143

Plastral width, greatest 94 108 105

Greatest width of posterior lobe 73 79 76

Tail length . 13 16 16

Width of head 35.5 39 36.5

* All from Bangkok.

125

1716

182

142

155

109

85

13

41

Variation: No. 1715 has the last vertebral split on one side thus making
5 costals on the left side. This specimen is black on the underside save for

a few small yellowish spots on marginals and a rather large continuous

yellowish area on the middle of the plastron. One of the specimens has the

skin on the crown of the head as well as that of the posterior part divided

into small scutes. The lateral plastral keel is more poorly developed in the

I female specimen. The head markings differ in being more distinct and of a

yellowish-white color, despite the fact that it appears to be an old specimen.

The carapace tends to be narrowed anteriorly, probably less so in the female.

Distribution: In Thailand the species is common in the rivers and at

least in larger ponds. Since it is in northern Malaya and Tenasserin in Burma,
one would expect to find it throughout the peninsular area. It is known in

Sumatra and Borneo.

Genus Batagur Gray

Batagiir Gra\, Catalogue of the shield reptiles in the collection of the British Museum, Part 1,

Testudinata (tortoises), vol. 1, 1855, p. 35, pi. 16; Supplement to the catalogue of shield

reptiles in the collection of the British Museum, Part 1, Testudinata 1870, pp. 51-53, fig.

18 (type of genus, Etnys hasl^a).

Tetraonyx Lesson, Illustrations of Zoology, 1832, pi. 7 (tvpe, T. longicollis). (Not of Latreille,

1809.)

Diagnosis: "Neural plates elongate hexagonal, short-sided in front.

Plastron extensively united to carapace by suture, with extremely developed

axillary and inguinal buttresses which extend nearly to neural plates. The

former connected with first rib; entoplastron anterior to humeropectoral
suture. Skull with a bony tem}X)ral arch, the quadrato-jugal being in contact

with jugal and postorbital; bony alveolar surface of jaws very broad with

two strongly denticulated ridges. Digits fully webbed with 4 claws only.

Tail very short, not longer proportionately in the young than in adults. A

single species." From M. A. Smith (1931a).
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Batagur basl^a Gray

(Fig. 7)

Emys Inisl^ci Gray, Illustrations of Indian Zoology, pt. 4, pi. 8, 1830 (vol. I, pi. 75); Synopsis

reptilium or short descriptions of the species of reptiles, Part I, Cataphracta, tortoises, croco-

diles, and enaliosaurians, 1831, p. 24 (type-locality, India).

Batagur hasl^a, Gray, Catalogue of the shield reptiles in the collection of the British Museum,
Part I, Testudinata (tortoises), 1855, p. 35, pi. 16; Giinther, Reptiles of British India, 1864,

p. ?)7 , pi. 3: Boulcnger, Catalf)gue of the chclonians ... in the British Museum 1889, p. 61;

Fauna of British India. . . . 1890, p. 38; Siebenrock, Zool. Jahrb., Suppl. 10, Heft 3, 1909,

p. 456; M. A. Smith, Fauna of British India. Reptilia and Amphibia, vol. 1, Loricata,

Testudincs, 1931, pp. 134-135, pi. I, fig. 2; Mertens and Wermuth, Zof)I. Jahrb. (Syst.),

Band 85, Heft 5, 1955, pp. 341-342.

Emys batagur Gray, Synopsis reptilium, 1831, p. 23; Illustrations of Intlian Zoology, vol. 2,

1834, pi. 59 (type-locality, India).

Tetraonyx longicollis Lesson, Illustrations of Zoology, 1832, pi. VII (type-locality, Pegu);

Anderson, Anatomical and Zoological researches and zoological results of the Yunnan

Expeditions, Reptilia and Amphibia, 1879, p. 77.

Emys tetraonyx Schlegel, Fauna Japonica, 1834, p. 43 (substitute name for longicollis).

Tetraonyx lessoni Dumeril and Bibron, Erpetologie Generale, vol. 2, 1835, p. 338, pi. 16

(substitute name for E. batagur).

Tetraonyx affinis, Cantor, Catalogue of Malayan Reptiles, 1847, p. 6 (part.).

Diagnosis: Characters of the genus.

Description of species (from hterature) : A large species, carapace reach-

ing half a meter in length with a width of about 440 mm. Carapace smooth,

without a keel, somewhat flattened; nuchal shield present, broader than long;

marginals not typically serrate; vertebrals variable in size and proportions,

second and third about equal, and equal, in general, to the costals. Plastron

smaller than opening of carapace, truncate anteriorly and with a posterior

notch; bridge wider than length of posterior lobe. Plastral sutures vary, the

abdominal sutures longest, gulars shortest. A large inguinal shield, axillary

smaller.

Snout projecting, and somewhat turned up at end; skin of occipital region

broken into scales. Neck superficially appears to be covered with fine scales.

Shell brownish olive to olive-green, whitish or yellowish below. The color

may vary during the breeding season.

Measurements in mm: Malcolm Smith (1931a) gives the measurements

of a specimen as follows: Length, 590; width, 430; height, 210.

Remarks: This is probably the largest of the Asiatic hard-shelled aquatic

turtles. It is reported that they are often seen in large numbers along river

banks in India. Smith (1931a), states, "It inhabits estuaries, deep, slow-

flowing rivers and canals. They lay from the beginning of January or a

little earlier until the end of February or beginning of March. Every day,

quite irrespective of the state of the tide, the tortoises come out of the sea and

sun themselves on the sand from 2 P.M. till dark. They assemble in herds

of from one hundred to five hundred lying quite close to one another. Every

night some of them lay eggs, between 10 and 30 in number, in the sand of

the beach, digging a hole for them from one and a half to two feet deep above
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Figure 7. Batagiir /nis/^ci CJray. From Gray, "Catalogue of the Shield Reptiles, etc.," 1855,

't. 1, pi. 16.

:he influence o£ the tides. On no consideration will the tortoises allow them-

selves to be approached: directly they wind a human being they disappear

into the sea."

The period of incubation is said to be about 70 days. Altogether 50 to

50 eggs are laid by each female. They are deposited in 3 batches over a period

of about 6 weeks time.

The species in Thailand would appear to be much less numerous than in

India since they are not known to occur in numbers anywhere.
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Smith's (1931a) plate 1, fig. 2, gives a splendid figure of the head, lateral

view.

Family Testudinidae Gray

Testitdiuidae. Gray, Ann. Philos.. ser. 2. vol. 10, 1825, p. 210.

Head and neck retractile; limbs somewhat club-shaped; a nuchal plate

with riblike process (the scale, however, may be absent as in Testitdo ele-

gans)\ plastral and marginal shields not separated on sides. Nine bones in

plastron.

Skull with a bony temporal arch; auricular cavity closed posteriorly by

quadrate; temporal region not roofed by bone; digits 4 or 5; odoriferous

musk glands absent.

The members of this family are typically terrestrial animals; apparendy

none has become aquatic. They are widespread on earth, the largest ones

persisting on the Galapagos of the eastern Pacific Ocean, and on the

Seychelles and Aldabra of the Indian Ocean. They are absent in Australia

and New Guinea.

These turtles, at least certain of the larger species, are reputed to live

to an age in excess of one hundred years. Testudo leithi of Egypt is the

midget of the family, an old adult having a carapace usually less than 130 mm
in length. Of the 4 known genera of the family, only the genus Testudo is

known to occur in Asia.

Genus Testudo Linnaeus

Tcsttido Linnaeus. Systeina Natura, cd. 10, 1758, p. 197 (type of genus. Testudo graeai^T.
ibera Pallas).

Indotestudo Lindholm, Zool. An/.., Band 81, Heft 11/12, 1929, p. 285 (type of genus, Tcsttido

elongata) .

Diagnosis: Neural plates hexagonal, short-sided behind or alternately

tetragonal or octagonal; costal plates alternately narrower and wider; plastron

extensively united to carapace by suture with short axillary and inguinal

buttresses which do not reach or just reach the costal plates; alveolar surface

of upper jaw with a more or less well-developed median ridge. Choanae on

a level with anterior half of orbits. Limbs more or less cylindrical. Legs club-

shaped, partly covered with large bony scutes; digits short, un webbed. Tail

short. (Data from M. Smith, 1931a, p. 137.)

There are 3 species of this genus recognized as occurring in Thailand.

They may be distinguished by the following key:

Key to Th.-mland Species of Testudo

1. Supracaudal shield single. Nuchal present (rarely absent); a broad

suture between pectoral shields, equal to or larger than that be-
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tween humerals; shell greenish yellow on carapace and plastron,

each shield with a hlack spot elotigata

Supracaudal shield double 2

2. Pectoral shields forming a median suture but shorter than that be-

tween other plastral scales; plastron not longer than carapace;

nuchal scale rather large, triangular; shell light-brown often with

radiating marks especially on plastron; dorsal part of carapace flat,

the costals and some vertebrals concave impressa
Pectoral shields widely separated; plastron longer than carapace;

blackish- to dark-olive, the shields with horn-colored spots emys

Testudo elongata BIyth

Tcstiido elongata Blyth, Jour. Asiat. Soc. Bengal, vol. 22, 1853, p. 639 (type-locality, Tenas-

serim); Gray, Proc. Zool. Soc, London, 1856, p. 181, pi. 9; Anderson, Zooi. Res. W. Yunnan,

187y, p. 706; Boulenger, Catalogue of the chelonians, rhynchocephalians, and crocodiles in

the collection in the British Museum, 1889, p. 173; Fauna of British India, . . . including

Ceylon and Burma, 1890, p. 20: Siebenrock, Sitzb. Akad. Wiss, Wien, 112, 1903, p. 346;

Annandale, Rec. Ind. Mus., vol. 11, 1915, p. 347; M. Smith, Fauna of British India, . . . vol.

1, 1931, pp. 141-143, f^g. 29; Mertens and Wcrmuth, Zool. Jahrb. (Syst.), 1955, Band 83,

Heft 5, p. 377.

Testudo parallcltis Annandale, Rec. Indian Mus. vol. 9, 1913, p. 76 (type-locality, Chaibassa

District, Chota Nagpur).

Diagnosis: Carapace elongate, reaching a length of about 300 mm. Gen-

erally yellow above and below, with large dark spots or flecks on dorsum.

Larger dark spots on marginal scales. The supracaudal scale single. Top
of head with symmetrical scales.

Description of species: Body strongly arched, length of shell about 1.66

times its width, 2.6 times it height; carapace flattened dorsally in adults;

posterior and anterior borders of carapace bent down, then slightly reverting.

Marginals somewhat serrate in young, not or scarcely so in old specimens.

Head of average size; well-defined pair of prefrontal shields; frontal

shield single; occipital shield small; dorsolateral and lateral series of scales

unequal, some considerably larger than others. Upper jaw tricuspid, the

horny edge of jaw slightly denticulated. Nuchal shield elongate; first

vertebral shield as long as broad, following ones broader than long; supra-

caudal somewhat recurved.

Arm with imbricating scales along outer part. Posterior part of foot

with enlarged scales; enlarged scales on posterior part of thigh. Tail curving,

ending in a large scale.

Carapace with an elongate nuchal (rarely absent) ; 5 vertebrals, all broader

than long except first; 2 supracaudals, incurving. Plastron large, truncate

anteriorly, notched posteriorly. Longest plastral suture between abdominals,

shortest between anal pair, which may be completely separated. A small

axillary and a larger inguinal shield.

Color: Carapace and plastron dull greenish or greenish yellow; a dark
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spot on each scute o£ carapace, those on vertebrals small, irregular, those on

marginals much larger; head greenish yellow; arms and legs with small

dark spots.

Measurement in mm: Total length 275; width, 165; depth, 105 (from

Malcolm Smith, 1931a).

Remar/{s: The nuchal shield may be absent. This form is wide-spread

from northeastern India east to Cambodia and Vietnam, and south to upper

Malaya (Penang). It is not rare in Thailand along the Burmese border.

These large terrestrial tortoises are usually found in hilly or mountainous

areas, inasmuch as they are hunted as food in lower cultivated areas. In my
own collecting, in large part done in lowland, I have never found a specimen.

The species is known chiefly from the Thailand-Burma border. If present

in northern and eastern Thailand it must be much rarer.

A living specimen is pictured by Dr. Boonsong Lekagul (1966, p. 58).

Two subgenera have been proposed that involve Thai species. Thus Testudo

emys and T. impressa are in the subgenus Manouria and T. elongata has

been placed in the subgenus Indotestudo. See Williams (1952).

Testndo emys Schlegel and S. Miiller

Testndo emys Schlegel and S. Miiller in Temminck, Verb. Nat. Gesch. Ned. Ind., Rept., 1844,

p. 34, pi. 4 (type-locality, Sumatra); Anderson, Proc. Zool. Soc, 1872, p. 132-144, figs. 1

to 8; Boulenger, Catalogue of the chelonians, rhynchocephalians and crocodiles in the British

Museum, 1889, p. 158 (part.): The fauna of British India, . . . Reptilia and Batrachia, 1890,

p. 22; Flower, Proc. Zool. Soc. London, 1899, p. 616; Siebenrock, Zool. Anz., vol. 30,

1906, p. 583; Zool. Jabrb., Jena (Suppl), 10, Heft 3, 1909, p. 519; M. Smith, Jour. Nat.

Hist. Soc. Siam, vol. 2, no. 2, 1916, p. 149 (Khao Wang Hip, Nakhon Si Tbammarat); idem,

vol. 4, no. 4, July 25, 1922, p. 205; Mell, Arch, fOr Naturgescb., Band 88 (10), 1922, p.

114. Mertens und Wermuth, Z(m\. Jabrb. (Syst.), Band 83, Heft 5, 1955. p. 377.

Manouria fiisca Gray, Proc. Zool. Soc. London, 1852 (1854), p. 134 (type-locality, Singapore).

Manouria emys, Tirant, Notes sur les reptiles et les batraciens de la Cochincbine et du

Cambodge, 1885, p. 12.

Testtido pfiayrei Blyth, Jour. Asiat. Soc. Bengal, vol. 22, 1853 (type-locality, Arakan, Tenas-

serim, Burma).

Diagnosis: Large species reaching a carapace length of 470 mm, a width

of 340, mm, a depth of 195 mm. Carapace somewhat flattened in older speci-

mens; part of anterior and posterior marginal shields recurved, lateral mar-

ginals vertical; pectoral shields widely separated from each other; 2 supra-

caudals. Abdominal scutes largest, suture between them nearly double other

median plastral sutures; usually 2 inguinal shields; a group of subconical

scales projecting from thighs posteriorly.

Description of species (from a living specimen in the Dusit Zoological

Gardens, Bangok) : Carapace broadly arching, dorsal surface somewhat

flattened; part of shields concave, esj^iecially the posterior costals and some

marginals; some anterior and posterior marginals recurved somewhat, more

or less serrated; nuchal shield well develo{^>ed, a little longer than broad; 24



Turtles and Crocodiles of Thailand and Adjacent Waters 131

marginals, lateral ones standing vertically; vertebral and costal scales broader

than long; transverse suture between first 2 vertebrals tending to curve for-

ward; between second and third, suture nearly straight; between third and

fourth, suture sinuous with a median forward curve; between fourth and

fifth, straight; supracaudal scale divided, curving downward sharply, not

or scarcely notched.

Plastron a little longer than carapace; a small axillary and two inguinal

scutes; notch between gular scales; humerals broadly in contact with ab-

dominals thus separating pectorals by a distance of 123 mm. Abdominal scales

very large, length of suture between them nearly twice that of other plastral

shields; a wide notch between anal shields; front end of plastron extending

beyond carapace.

Head moderately large, jaw not or only slightly hooked; top of head

with a very large frontal scute preceded by 2 pairs of smaller scutes, and

followed by a considerable number of smaller, more or less symmetrical scutes.

Arms club-shaped, compressed, with 5 clawed digits, anterior (or outer if

arm is folded) surface covered with thickened imbricate scutes arranged in

several rows, but not entirely surrounding arm. Legs thickened, "club-

shaped," with 4 clawed digits; foot somewhat rounded with 10 or 12 en-

larged thickened bony scutes on sole of foot, 1 or 2 at posterior edge sub-

conical; area on heel and about ankle with enlarged imbricating scales;

scaleless area on posterior surface of thigh and a group of enlarged scutes, the

posteriormost subconical, pointing backward, largest median one having a

basal width of 23 mmand projecting 31 mm; the 2 scutes touching its sides

somewhat smaller. Jaw slightly hooked but this not very obvious. Tail

somewhat flattened at base with 8 or 10 pairs of supracaudal scales, and

terminating in a grooved, spurlike tubercle.

Color in life: Above, carapace a shade of olive-black; vertebral and costal

shields each with a rather large horn-colored area covering the central part;

marginals, including nuchal and supracaudals each with a horn-colored

mark on its central outer part; plastron largely yellowish with blackish

areas, flecks or clouding; large scutes covering outer surface of arms and

legs of varying shades of horn color often edged with a darker color or some-

times entire scale olive; skin on exposed surfaces of neck and limbs a dirty

indefinite yellowish olive.

Measurements* in mm: Length of carapace, 455, 434; width of carapace,

315, 295; length of plastron, 463, 448; length of suture between gulars, 70, 72;

suture between humerals, 88, 63; between abdominals, 173, 165; between

femorals, 45, 50; between anals, 43, 33; length and width of vertebrals, first,

104-87, 118-88; second, 129-83, 110-75; third, 135-100, 110-86; width of nuchal,

* Measurements taken from the described form and another hving specimen in the

Bangkok Zoo (Dusit), respectively. I have not obtained accurate measurement of the head and

legs of the latter.
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28-22, length of nuchal, 31, 26; width and length of costals, first, 103-100,

120-108; second, 87-124, 96-130; third, 81-116, 86-119; fourth, 86-79, 93-82;

tail, 52, 48.

Variation: The costal shields in the adult are not always concave. Some-

times the plastron is actually longer than the carapace. While the pectoral

shields are usually separated, they rarely touch. The inguinal is sometimes

single.

Some specimens are much darker than others; the second measured speci-

men is considerably darker than the one described. The horn-colored spots

can be seen but they are very inconspicuous.

Rejnarl^s: These large turtles are now becoming rare in Thailand. They
are seldom found except in more or less uninhabited hilly or mountainous

districts. They are generally utilized as food throughout Thailand.

These turtles are herbivorous, and are said to be fond of water, which is

not true of many species of the family Testudinidae. Some American desert

forms are capable of going for weeks without water other than that which

they manufacture in metabolism.

Testudo em\s is the largest Asiatic species of the genus and it may readily

be distinguished from other Thai species, elongata and impressa, by the sep-

aration of the pectoral shields from one another on the plastron. The division

of the subcaudals, however, occurs also in impressa but not in elongata.

Both in Thailand and in Malaya the species is known as the six-footed-

turtle because of the greatly enlarged conical scutes on the back of the thigh

which simulate the rough scutes of a retracted foot. Boulenger (1912) states

the Malay name is I{ura \ura anam I^aJ^i.

Distribution: The species has been reported in Thailand from the

province of Nakhon Si Thammarat but probably occurs in the mountain areas

throughout the peninsular parts.

Outside of Thailand the species ranges in Burma, Assam, Malaya,

Sumatra, and some smaller islands of the Indo-Australian Archipelago. M.

Smith (1931a) questions the reports of Tirant (1885a) for Saigon: of Mell

(1922a) for Canton, and of Siebenrock (1909) for the mouth of the Yang
Tse Kiang.

This species is figured by Dr. Boonsong Lekagul (1966, pp. 57-58).

Testudo impressa (Gtinther)

(Fip. 8)

Geoemyila impressa Giinther, Proc. Zool. Soc. London, 1882, p. 343, figs. 1-3 (type-locality,

Siain).

Testudo impressa, M. Smith, Jour. Nat. Hist. Soc. Siam, vol. 4, no. 4, July 25, 1922, pp. 204-

205; The fauna of British India including Ceylon and Burma. Reptilia and Amphibia.

vol. 1. Loricata, Testudines, 1931, pp. 145-146; Mertens und Wermuth, Zool. Jahrb.

(Syst.), Band 83, Heft 5. 1955, p. 379.

Testudo cmys Boulenger, Catalogue of the chelonians, rhynchoccphalians, and crocodiles in the
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Britisli Museum. IMS'), p. 158 {pcirt.): '\'\\v laun.i ot Hritisli Imli.i, . . . Rtplili.i anil

Katrachia, 1890, p. 22 (part.): Ann. Mus. Civ. CJenova, 1893, ser. 2. vol. 13, p. 312.

Geoemxda latiniichalis Valliant, Bull. Soc. Philom. Parsi, 1894, ser. 8, vol. 6, p. 68 (type-

locality. Riviere Noire, Tonkin); Mocquanl, Re\ . Colon. Rept. Indo-Chine, 1907, p. 10.

Testiido lutiniicluilii, Siebcnrock, Zool. Jahrb., Su[ipl., 1909, vol. 10, p. 520; Boulenger, A
vertebrate fauna of the Malay Peninsula. . . . Reptilia and Batrachia, 1912, p|i. 15-16.

Testtido psciidcmys Boulenger, Fasciculi Malayenses, Zoology, 1903, vol. 1, ji. 14-1, pi. 9, text

fig. 1. skull (type-locality, Batang Padang district, Perak); Annandale, Jour. Proc. .Asiat.

Soc. Bengal, 19116, ser. 2, vol. 2, p. 204.

Diagnosis: Land tortoise reaching a carapace length of 270 mm. Carapace

much flattened on dorsal surface, vertebral and costal scutes somewhat con-

cave, the marginals somewhat recurved laterally and posteriorly; vertebrals

as wide or nearly as wide as costals; upper and lower part of arms covered

with large imbricating scales, those on front surface of arm spinelikc, tips

elevated; top of head with symmetrical shields.

Description of species (from a dried shell, No. 1647) : Carapace strongly

serrated all around its margin, dorsal surface strongly flattened, vertebral

and costal plates somewhat concave; some marginals distinctly recurved or

flaring; nuchal scute distinctly wider than long (22 x 12 mm), anterior part

with two spinelike denticulations distinctly shorter than adjoining marginals

(28.5 mm) ;
measurements of vertebrals, width x length in mm: first, 43 x 35,

sides parallel for much of its length; second, 55 x 27.5; third, 56 x 28, ends

parallel; fourth, 52 x 34; fifth, 47x 34. Measurements of costals, length x width

in mm: first, 37 x 48; second, 36 x 54; third, 37 x 52; fourth, 35 x 35;

subcaudals divided with a A-shaped notch.

Plastron wide, with a distinct bridge, broadly notched anteriorly and

posteriorly, shorter than carapace; gulars with small spinelike processes;

pectorals with a notch near axillary scute; inguinal and axillary scutes well

developed, former divided in two on one side; length of median sutures in

mm: gular, 15; humeral, 36; pectoral, 10; abdominal, 52; femoral or inguinal,

24; anal, 17. Length of bridge considerably longer than posterior lobe; areolar

area of abdominals slightly elevated. Lines of growth on plastron and

carapace strongly marked and alveolar areas of carapace clearly corrugated,

borders of the scutes sharply angular. Posteriorly plastron and carapace

almost touch.

Arms somewhat flattened, fingers scarcely separated, without web; front

face of upper and entire lower arm with heavy, enlarged, bony, imbricating

scutes, some sharply pointed and with points elevated; leg similarly scaled,

largest scales spinelike; scales on heel; foot hoof like, sole covered with large,

slightly imbricating scales; tail short with paired scales below, upper part

covered with irregular scales; a very large conical scute on thigh, 12 mmhigh.

Head moderately large, top with more or less symmetrical shields con-

sisting of a frontal preceded by 2 pairs of shields; upper jaw not or but slightly

hooked. Some small dark spotted scales back of jaws.
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Figure 8. Testitdo iinpressa ((lijntlier). Chulalongkorn Uni\'. No. 1647, Carapace length,

166 mm; carapace width, HOmm.

Color: Light brown of varying shades, hghter near sutures; about pe-

riphery of each scale, short dark brown radiating lines. Laterally on marginals

some indefinite larger dark spots; plastron yellow-brown becoming pale

yellowish near sutures; distal remnants of radiating lines.

Arms nearly black; legs and tail very dark brown.
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Measurements in mm: Length of carapace, 166; width of carapace, 140;

depth of shell, 73; length of plastron, 161; width of plastron, and bridge

(pectorals), 123; width of anterior lobe, 96; width of posterior lobe, 91; length
of posterior lobe, 56; length of bridge, 68.

Variation: The described specimen is considerably more than half grown
as the species reaches a length of at least 270 mmin carapace length.

Young specimens may be light yellowish brown above, finely speckled

with black. Some specimens have strongly defined dark rays on the plastron.

Distribution: In Thailand the species has been taken in relatively few

places. It is a mountain species found at moderate altitude. The type was

taken in Thailand but the exact locality is unknown.

Malcolm Smith (1916c) reports a series of specimens taken in Thailand

but does not give exact localities. It is not a common species. The specimen
here described has no specific locality recorded.

Remar\s: The sculpturing of the carapace, the strongly serrate character

of the marginals, and the rich brown coloration of the carapace combine to

make this perhaps the handsomest of the turtles and tortoises of Thailand.

Several excellent figures of this species are given by Dr. Boonsong Lekagul

(1966, p. 59).

Superfamily Chelonioidea

Head partially retractile, forming an S-shaped curve in a vertical plane;

cervical vertebrae short; outer part of the tympanic cavity not roofed over

by bone.

Pterygoid bones forming a median suture anteriorly, posteriorly rather

widely separated; squamosals and parietals forming a suture. A complete
set of marginal bones joined to the ribs. Pelvic girdle not fused to carapace
or plastron. Carapace bones covered with horny epidermal shields.

One family, the Cheloniidae, is associated with this superfamily.

Family Cheloniidae Gray

Nuchal plate lacking a riblike process. Nine plastral bones. Temporal

region of skull roofed over completely. Plastral elements reduced in size

with a median vacuity between the 2 lateral halves, and connected to carapace

by ligamentous tissues. Costal plates above ribs covering most of dorsal

area in one form (Chelonia), leaving wide fontanelles between them and

marginal bones. In Eretmochelys they may reach the marginals in old age.

In others the fontanelles may disappear in adult.

The family Cheloniidae Gray consists of four recognized genera each

comprising a single species: Caretta Rafinesque, Chelonia Latreille, Eret-

mochelys Fitzinger and Lepidochelys Fitzinger. These may be separated

by the following key:



136 The University Science Bulletin

Key to Genera of the Cheloniidae

1. Five or more pairs of costal shields 3

Four pairs of costal shields 2

2. Two pairs of prefrontal shields; dorsal scutes on carapace imbri-

cate, tending to become juxtaposed in very old specimens; jaws
hooked Eretmochelys

One pair of prefrontal shields on head; d(jrsal scutes on carapace al-

ways juxtaposed; jaws not hooked Chdonia

3. Normally 6 pairs of costals; interegular shield usually present (some-

times divided); usually 27 marginals; carapace reaches a length of

1050 mm Lepidochelys

Normally 5 pairs of costals. Three relatively large inframarginal
scutes. Last few neural plates may be separated by costal plates

which meet on midline. Color usually dull reddish brown; 2 pairs

of prefrontals, marginals usually less than 27 Caretta

Genus Eretmochelys Fitzinger

Eretmochelys Fitzinger, Systema Reptilium, 1843, p. 30 (type of genus, imhncata) .

Diagnosis: Four pairs of costal shields; an intergular shield; a series of

inframarginal shields between carapace and plastron; 3 or 4 axillaries and 1

or 2 inguinal shields; regular plastral scales keeled, anals with highest keels.

Head covered with regular shields consisting of a frontal preceded by 2 pairs

of scales, a pair of supraorbitals, parietals, occipitals, 2 large supratemporals,
and 8 or 9 temporals; arms flipperlike; legs similar, shorter, widened; cara-

pace covered with strongly imbricating shields, all keeled with accessory non-

parallel ridges; a nuchal, 5 ventral, 4 costal, and 24 marginal shields; jaw
hooked; a large shield following the shield on lower jaw; usually 2 claws on

hand and foot.

Only a single species with two subspecies is recognized. These may be

distinguished by the following key :

Key to Subspecies of Eretmochelys imbricata

1. Carapace somewhat straight-sided and narrowly tapered behind; up-

per surface of head and flippers with less black coloration. Atlan-

tic Ocean, Caribbean Sea imbricata imbricata

Carapace usually somewhat heart-shaped in lateral outline, upper sur-

face of head and flippers almost solid black. Indian and Pacific

Oceans imbricata bissa

Eretmochelys imbricata bissa (Riippell)

(Figs. 9-10)

Caretta bissa Riippell, Neue Wirbelthiere zu der Fauna von Abyssinien gehorig, 1835, p. 4

(type-locality, Red Sea).

Eretmochelys squamata Agassiz, Contribution to the natural history of the United States of
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America, \(il. 1, 1857, p. 382 (type-locality, restricted to Singapore); M. Smith, The fauna

of Britisii India. . . . Reptilia and Amjihibia, vol. 1, Loricata, Testudines, Mar. 1931, pp.

67-69, %. 12.

Chelone imhiicata Boulenger, Catalogue of chelonians, rhynchocephalians, and crocodiles in the

British Museum, 1889, p. 183; The fauna of British India, including Ceylon and Burma,

Reptilia and Batrachia, 1890, p. 49.

Chelonia imhr'uata Siebenrock, Zool. Jahrb. Jena (Suppl.) 10, Heft 3, 1909, p. 547 (part.).

Caretta sqiiamata, Giinther, The reptiles of British India, 1864, p. 54.

Erctmochelys imhiicata, Taylor, Amphibians and Turtles of the Philippine Islands, 1921, pp.

180-182, pi. 15, figs. 1, 2; pi. 16, figs. 5, 6.

Caretta rostrata Girard, U.S. Exploring Expedition, Herpetology, 1858, p. 442, pi. 30 (type-

locality, Fiji Islands).

Erettnochelys imbricata bissa, Smith and Taylor, Bull. U.S. Nat. Mus. Washington, no. 199,

1950, p. 16; Mertens und Wermuth, Die rezenten Schildkrciten. . . . Zool. Jahrb. (Syst.),

Band 83, Heft 5, 1955, p. 385.

Diagnosis: Characters o£ genus.

Description of species (from No. 1652, Gulf of Siam) : Carapace low,

covered with strongly imbricating shields; a well-defined sharp median keel;

lateral keels dim, indistinct; nuchal wide, nearly double width of adjoining

marginals; more than twice as wide as long (from nuchal edge) ;
all vertebrals

distinctly wider than long (from overlapping edge of preceding scale) ;
first

3 costals distinctly larger than vertebrals; all costals wider than long.

Vertebrals and to lesser extent costals with 2 accessory keels lateral to median,

which tend to converge posteriorly on each scale; carapace serrate, lateral

and posterior marginals terminating in a sharp, rather spinelike projection;

supracaudals with a slight posterior notch.

Carapace rather flattened on a level with border of carapace; a triangular

median intergular; measurements in mmof the plastral sutures are: gulars,

21; humerals, 30; pectorals, 32; abdominals, 37; femorals, 37; anals, 46.

Plastral shields with continuous keels converging somewhat at each end of

carapace, highest posteriorly; a row of 4 flat intercalated shields between

plastron and carapace, all a little longer than wide; 5 smaller axillary shields

and 2 small inguinal scales, the latter separated.

Arms paddle-shaped, with 2 claws evident on distal anterior edge of

paddle; front face of paddle covered with enlarged scutes arranged in several

irregular rows; underside (posterior) face with similarly enlarged scutes

more irregularly arranged; front face of leg and foot with irregular rows of

scutes; posterior face with numerous enlarged, as well as small scutes.

Tail very short, dorsal part with 2 or 3 paired scales; a specialized shield

follows postanals.

Head covered with shields (or scutes), consisting of a large shield covering
most of upper jaw and beak, small soft plate through which both nostrils

are pierced, a pair of supranasals, a larger pair of prefrontals preceding a

single frontal flanked by large supraorbitals, a pair of fused parietals, and a

pair of occipitals. Eight temporals follow supraorbital; an elongate scute

follows the large scute on lower jaw.
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Figure 9. Eretmochelys imbricata bissa (Riippell). Philippine Bureau of Science No. 1474.

Carapace length, 173 mm. Upper figure, ventral view; lower, dorsal view.
I
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Figure 10. Eretmochelys imbricata bissa (Riippcll). Philippine Bureau of Science No. 1474

(young). Aparri, Luzon. Carapace length, 245 mm.
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Color: Above brown, streaked with amber; plastron light yellowish,

darker along posterior part of keels; scales of head, arms, and legs brown,

often with yellowish borders.

Measurements in mm: Total length, 244; length of carapace, 173; width

of carapace, 130; length of plastron, 134; width of plastron across pectorals,

81; length of arm, 98; length of leg, 53; head length, 47; head width, 30

(from Taylor [1921], Philippine specimen. No. 1474 Bureau of Science

Coll.; Manila).

Variation: The dorsal shields, normally imbricate, may become practically

juxtaposed in very old animals.

Distribution: In Thai waters the species occurs around the entire coast-

line but nowhere is it regarded as common as other species of marine turtles.

It is widely distributed along tropical and subtropical coast-lines of the

Pacific and Indian Oceans.

Remarks: This species furnishes the "turtle shell" of commerce. It is still

collected, but now has to compete with artificial "tortoise shell."

Genus Chelonia Brongniart

Chelonia Brongniart. Bull. Sci. Soc. Philom., vol. 2, 1800, p. 89 (type of genus, Chelonia

mydas) .

Diagnosis: Five vertebrals, 4 pairs of costal shields. An intergular scale

separating anterior part of gulars. A series of inframarginal scales (4 or 5).

Eleven pairs of marginals and 1 pair of supracaudals. Head with regular

symmetrical scales. One pair of prefrontals; nuchal transversely widened.

Jaws not hooked.

A single species is recognized with at least two subspecies. They occur

in the Atlantic, Pacific, and Indian Oceans.

Chelonia mydas Linnaeus

Tcstttdo mydas Linnaeus, S\ sterna Naturae, eel. 10, \<)1. 1, p. 197 (type-locality [restricted b)'

Mertens and Miiller, 1928], .Asuncion Island).

Chelonia jnydas japonica (Thunberg)
(Fig. 11)

Jcsttido japonica Thunberg, Kongl. Vetcnsk. Acad. Ilandl., Stockholm, 1787, vol. 8, p. 178

(type-locality, Japan).

Carctta tbiinbcrgii, Merrcm, Tentamcn Svsteiiiatis .Ainphibioruni, 1820 (substitute name for

T. japonica Thunberg).
Chelonia mydas japonica, Gray, Synopsis Reptilium or short descriptions of the species of

reptiles, pt. 1, Cataphracta, tf^rtoises, crocodiles and enaliosaurians, pt. 1, p. 53; Mertens und

Wermuth, Zool. Jahrb. (Syst.), Band 83, Heft 5, 1955, pp. 384, 385.

Chelonia formosa Girard, U.S. Exploring Expedition, Herpetology, 1858, p. 456 (type-locality,

Fiji Islands).

Chelonia tenuis Girard, U.S. Exploring Expedition, Herpetology, 1858, p. 459 (type-locality,

"Tahiti, Honden, Eimeo and Rosa Islands").
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Chclonia agassizli Bocouit, Ann. Sci. Nat., Paris, ser. 5, vol. 10, 1868, ji. 122 (type-locality,

mouth ot Rio Naguaiate, Pacific Coast of Guatemala).
Chclonia lata Philippi. Zool. Garten, Frankfurt am Main, 1887, vol. 28, p. 84 (tyjic-locality,

Valparaiso, Chile).

Chclonia japonica Taylor, Amphibians and Turtles of the Philippine Islands, Manila, Pub. 15,

Bureau of Science, 1''21, pp. 184-185, pi. 17, figs. 1-4.

Figure 11. Chclonia mydas japonica Thunberg. Specimen living in the Manila Aquarium.
Manila Bay, near Manila. Carapace length, 735 mm. (Also figured in Taylor, 1920.) Upper,
ventral; lower, dorsal view.
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Diagnosis: Limbs paddle-shaped, with 1 or 2 claws. Shell covered with

horny shields; costal plates fused to ribs and carapace, not extending to edge

of carapace. Having other characters of the genus.

Description of species: Large marine form commonly known as the

Green Turtle. Carapace longer than wide, somewhat arched, slightly serrate

posteriorly; 11 pairs of marginals, a broad nuchal and paired supracaudals

border rim of carapace; 5 vertebrals wider than long; 4 pairs of costals.

Plastron separated from marginals by a series of 4-5 inframarginals; 6 pairs

of plastral shields with a single intergular preceding the gular pair.

Head rather large, the snout short; edges of the jaws denticulated, much

more strongly so on the lower jaw; upper alveolar surface of upper jaw with

2 strongly denticulated ridges; lower jaw with a short symphysis. One pair

of prefrontal shields. Limbs paddle-shaped usually with only a single claw

present.

The young specimens usually with a median keel, sometimes with a

lateral keel also. Young may have 2 claws. Their color olive to dark brown

with some yellow markings on limbs; venter yellowish, with dark areas on

hands and feet. The adults are likewise greenish to grayish brown. Some

specimens show dark rays. Plastron yellow.

The length of the shell often exceeds a meter.

Measurements in mm: Total length, 735 (head to tail) ; length of carapace,

555; width of carapace, 470; height of shell, 180; length of plastron, 448;

width of plastron across pectorals, 125; width of head, 90; depth of head,

100; tail, from vent, 28.

Remar\s: Despite the paddle-shaped limbs the original bony system of

limbs and girdle is present with only a few exceptions. The fontanelles be-

tween the marginals and costals are never completely covered by bone in

this genus.

This species is widely eaten. Sir J. E. Tennant (1861), former civil secre-

tary to the colonial government of Ceylon, reports a case of a turtle of this

species being eaten in Ceylon causing the death of 18 persons. This was

October 1840.

Taylor (1922) reports a similar case from Cebu Island where a turtle was

consumed by 33 persons, 14 of whomdied. It is not known whether the meat

becomes poisonous only at certain seasons, or age, or whether it is due to

some type of poisonous plant consumed by the turtle or by some disease.

It is not impossible that the meat had been allowed to spoil before being

consumed but there was no evidence that this was true in the latter case.

Genus Lepidochelys Fitzinger

Lcpidochelys Fitzinger, Systema Reptilium, 1843, p. 30 (t\pe of genus, Lepidochelys olivacetis

(Eschscholtz)); Carr, Proc. New England Zool. Club, voi. 21, 1942, p. 4.

Chclonia Eschscholtz, Zool. Atlas, 1, 1829, p. 3.
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Diagnosis: "Maxillaries not in contact, separated by vomer; frontal bone

entering rim of orbit; pterygoids markedly broadened anteriorly, the

ectopterygoid process strong; fontanelles in choanal chamber near opening,
not hidden by alveolar surface in ventral aspect; external opening of orbits

not concealed by overlying bones in ventral aspect; descending processes of

prefrontals not reaching palatines; lower jaw with a more or less sharp and

strong triangular median element at the posterior border of the bony alveolar

surface, which may or may not extend forward as an elevated ridge; four

enlarged inframarginal scutes on the bridge; neural bones 11-15; color gray
to olive green." (Carr, 1942.)

Lepidochelys olivacea (Eschscholtz)

Chelonia olivacea Eschscholtz, Zool. Atlas, 1, 1829, p. 3, pi. 3 (type-locality, Manila Bay,

Philippines).

Three subspecies of olivacea are recognized by the Mertens-Wermuth List

(1955). These are the typical L. o. olivacea, L. o. ]{empi (Garman) and L. a.

remivaga (Hay). These 3 may be contrasted by the following brief diag-

noses:

L. o. olivacea: Bony alveolar surface of each side of upper jaw usually

with a gentle elevation extending parallel to the cutting edge but never with

a conspicuous ridge; combined width of pterygoids behind expanded anterior

portion usually contained no more than 2-2.5 times in greatest diameter of

orbit; each inframarginal scute usually with a pore at its posterior border;

costal scutes usually in more than 5 pairs; color olive. Indian and Pacific

Oceans.

L. o. J{empi: Bony alveolar surface of upper jaw with a median ridge

extending parallel to the cutting edge; combined width of pterygoids, behind

expanded anterior portion, contained about 3 times in greatest diameter of

orbit; inframarginal scutes without pores; costal scutes usually in 5 pairs;

color usually gray. Atlantic Ocean, Gulf of Mexico.

L. o. remivaga: Described by Hay (1908) from a skull from Ventosa Bay,

Gulf of Tehuantepec, Mexico (without a carapace) chiefly by a comparison
with that of Caretta. "The skull is flat, the snout more or less pointed. The

frontal bones enter the rim of the orbit; maxillae are widely separated by the

vomer. The pterygoids possess conspicuous ectopterygoid processes. The free

border of pterygoid when followed backward becomes a ridge which disap-

pears before it reaches the pedicel of the quadrate. Occipital condyle stands

distinctly behind the quadrates. Prootic bones project but little in front of

the pedicels. The frontal scute is about as long as the frontoparietal; the

latter is not so long as the parietals. Known from Ventosa Bay, Gulf of

Tehuantepec, Eastern Pacific Ocean."
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Lepidochelys oUvacea olivacca (Eschscholtz)

(Fig. 12)

Chclonia olivacca Eschscholtz, Zool. Atlas, 1829, vol. 1, pi. 3 (type-locality, Manila Bay,

Philippines).

Caouana oUvacea, Gray, Catalogue of the tortoises, crocodiles and amphisbaenians in the

collection of the British Museum, 1844, p. 53; Giinther, Reptiles of British India, p. 52.

Caretta oUvacea, Carman, Bull. Mas. Comp. Zool. Harvard College, vol. 52, 1908, p. 9; Taylor,

Amphibians and turtles of the Philippine Isands, Dept. Agri. Nat. Resources, Bureau of

Science, Manila, No. 15, Dec. 15, 1921, pp. 182-184, pi. 17, figs. 1-4.

Thalassochelys oUvacea, Boettger, Ber. Senck. Nat. Ges., 1886, p. 93.

CheJonia dnssttmierii Dumeril and Bibron, Erpetologie Generale, vol. 2, 1835, p. 557.

Lepidochelys oUracea, Girard, U.S. Exploring Expedition, Herpetology. 1858, p. 435; Mertens

and Wermuth, Zool. Jahrb. (Syst.), Band 83, Heft 5, 1955, p. 386.

Caretta caretta oUvacea, M. Smith, The fauna of British India . . . including Ceylon and

Burma. Reptilia and Amphibia, vol. 1, 1931, pp. 71, 72.

Diagnosis: Characters o£ the genus. Normally, 6 pairs of costals; inter-

gular shield usually present, sometimes divided; usually 27 marginals. Car-

apace reaches a length of 1050 mmor more.

Description of species: Carapace with a distinct median keel, more

prominent posteriorly; 6 pairs of costals, the nuchal divided; 6 vertebrals, the

fifth small; 11 pairs of marginals with 2 supracaudals and 2 nuchals; a small

inguinal shield, and a group of small axillary shields, 4 of which touch

pectorals and humerals. A small round shield behind the anal shields.

The head scales on a Philippine specimen examined consisted of a pair

of anterior prefrontals smaller than the second pair; an azygous prefrontal

between 2 supraoculars; frontal large, wider than long, followed by 4

parietals; a large temporal (parietal) follows the supraocular and borders

the frontal and parietal; 3 postoculars, upper smallest, middle largest, lower

elongate; postoculars bordered by 4 tem[X)rals.

Color: Drab olive or gray-olive, somewhat lighter at sutures. Sides and

underside of neck whitish. Plastron whitish with somewhat darker areas on

plastral scutes.

Measurements in mm(Young living specimen) : Length of carapace, 340;

width of carapace, 325; height of carapace, 110; length of arm, 260; length
of leg, 180; length of plastron, 275; width of plastron, 280; tail from vent, 15;

length of head to end of parietals, 90; depth of head, 55.

Remarks: The subspecies is widely distributed in the Pacific and Indian

Oceans. The young show indistinct dorsal and ventral keels.

Genus Caretta Rafinesque

Caretta Rartnesque, Specchio Sci. Palermo, vol. 2, 1814, p. 66 (type of genus, Caretta nasiita

Rafinesque^ T«///(/o caretta (Linnaeus)).

Diagnosis: "Five or more pairs of costal shields; intergular shield present

or absent. A series of inframarginal plastral shields. Head covered with

symmetrical shields; two pairs of prefrontals. Tail short." M. Smith (1931a).



TrRTLES AND CROCODILESOF TlIAILAND AND ADJACENTWaTRRS 145

FiGLKh 12. Lepidocliclys oltvacca olwacca (hsclischoltz;. Siicciincii living in Manila

Aquarium. Topotype, Manila Bay. Carapace length, 340 mm. Upper, ventral; lower, dorsal

view.
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There is considerable variation in the number of the shields that compose
the carapace. The amount of variation is in part geographical as the greatest

variation occurs in the Indian and Pacific Oceans.

Caretta caretta (Linnaeus)

Testudo caretta Linnaeus, Systema Naturae, ed. 10, 1758, vol. 1, p. 197 (type-locality restricted

to Bermuda).

This species is regarded as comprising two subspecies, Caretta c. caretta

Linnaeus and C. c. gigas Deraniyagala.

Key to Subspecies of Caretta caretta

1. Marginal scales on each side averaging 12; neural bones usually 7 or

8, rarely interrupted by costal plates (pleurals). Atlantic Ocean,

Mediterranean Sea caretta caretta

Marginal scales usually 13 on each side; neural bones 7-12, the last

bones of series (1-5) usually interrupted by costal plates (pleu-

rals), which are in contact with each other. Indian and Pacific

Oceans caretta gigas

Caretta caretta gigas Deraniyagala

Caretta gigas Deraniyagala, Ceylon fr)ur. Sci.. sec. B, vol. 18, 1933, p. 66 (type-locality. Gulf of

Mannar, Ceylon).

Caretta caretta gigas, Deraniyagala, Tetrapod reptiles of Ceylon, vol. 1, 1939, p. 164.

Caretta caretta gigas, Mertens and Wermuth, Zool. Jahrb. (Syst.), Band 83, Heft 5, 1955, p.

383.

Caretta caretta olivacea, M. A. Smith, The fauna of British India, including Ceylon and Burma.

Reptilia and Amphibia, vol. 1, Loricata, Testudines, Mar. 1931, pp. 71-72 (part.).

Diagnosis: Differs usually but not invariably from the typical form in

having 3 relatively large inframarginal scutes; usually 5 pairs of costals. The

last few neurals interrupted by pairs of costals forming a median suture.

The color, varying shades of reddish brown.

Description of subspecies: Characters of the genus.

Nuchal scute single; normally 5 costals. Marginals somewhat variable,

11-13 pairs. Plastron with paired gulars, pectorals, abdominals, femorals and

anals, the lengths of sutures not differing greatly. Head with 2 pairs of pre-

frontals; frontoparietal large; 2 or 3 pairs of parietals; 2 supraoculars on each

side; other postoculars and temporal scales somewhat variable.

Arms in the form of elongate paddles, each bearing 2 claws (rarely 1).

Legs large but shorter than arms, the width and length nearly equal. Both

arms and legs with scales and scutes of variable size, largest on inner edge

of arm around posterior parts of each.

Carapace somewhat arched, longer than wide, and with posterior parts

narrowed. Young with 3 keels above and 4 on the plastron below.
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Remarks: Most of these data are from Deraniyagala, who gives a very

detailed description of the typical form. The subspecies is widely distributed

from Australia to Ceylon along the coast of southeast Asia and the islands

of the Pacific Ocean.

I believe that this subspecies is exceeded in size only by Dermochelys
coriacea.

Superfamily Trionychoidea Fitzinger

Head capable of being withdrawn completely within shell, neck forming
a sigmoid curve in a vertical plane. Bones of carapace and plastron covered

with soft skin instead of horny plates. Phalanges not free, encased in a

paddlelike limb; arm with 2 or 3 claws. Pterygoids not forming a suture;

basisphenoids forming sutures with palatines. Only a single Asiatic family,

the Trionychidae, is associated with this superfamily.

Family Trionychidae Bell

Trionychidae Bell, Zool. Jour., vol. 3, 1828, p. 515.

Genus Trionyx Schweigger

Tiiofiyx Schweigger, in Geoffroy Saint-Hilaire, Ann. Mus. Nat., Paris, vol. 14, 1809, p. 1

(type of genus Testudo cartilaginea Boddaert).

The differences between Amyda and Trionyx would seem to be not easily

discerned. Both names appear in the same publication (Schweigger, vide

supra), the type of Trionyx being Trionyx coromandelicus Geoffroy Saint-

Hilaire {Trionyx punctatus granosus Schoepff). Various herpetologists have

used the name Trionyx for this group of soft-shelled turtles; others have

used Amyda which has page priority.

In certain recent publications authors have retained Trionyx for the

greater number of the soft-shelled turtles of America, Africa and Asia. The

group designated Trionyx by Geoffroy Saint-Hilaire were the "three toed"

turtles with 7 plastral callosities. Malcolm Smith (1931a) regarded this group
as equivalent to Emyda Rafinesque but shows that this name as used by

Gray is a homonym of that of Rafinesque which was proposed as a sub-

stitute name for Emys Dumeril. Smith then proposes a new name—Lissemys—for the group having 3 toes and 7 plastral callosities and a "cutaneous

femoral valve" with marginal bones.

Diagnosis: Thus Trionyx may be defined as lacking a cutaneous valve,

marginal bones, and as having 4 plastral callosities. Orbit nearer to temporal

cavity than to nasal cavity; arch following orbit narrower than orbital

diameter; proboscis as long as eye opening. The dorsal surface of the young
bears longitudinal series of small tubercles.
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Trionyx cartilaginea (Boddaert)

Testiido cartilaginea Boddaert, Epistola ad W. Roell, cum tab. 1770, pp. 1-39 (type-locality

unknown).

Trionyx cartilagineus , Boulenger, Catalogue of the chelonians, rhynchocephalians, and crocodiles

in the British Museum, 1889, p. 253, fig.; The fauna of British India. . . . ReptiHa and

Batrachia. 1890, p. 15; Siebcnrock, Sitzungsb. Akad. Wiss. Wien, vol. 112, pt. 1, 1903, p.

347; Zool. Jahrb. Jena, Suppl. 10, Heft 3, 1909, p. 599; de Rooij, The reptiles of the Indo-

Australian Archipelago, vol. 1, Lacertilia, Chelonia, Emydnsauria, 1915, pp. 329-330, fig.

127; Annandale, Rec. Ind. Mus., vol. 7, pt. 2, 1912, p. 168; M. Smith, The fauna of British

India, . . . including Ceylon and Burma. Reptilia anil Amphibia, vol. 1, Loricata and

Testudmes, Mar. 1931, pp. 174-175, figs. 31-33.

Testtido rostrata Thunberg, Kongl. Vet.-Akad. N. Handl., Stockholm, vol. 8, 1787, p. 179, pi.

7 (type-locality, India).

Trionyx stellatits Geoffroy-Saint Hilaire, Ann. Mus. Nat. Hist. Paris, vol. 15, 1809, p. 13

(type-locality?); Theobald, Proc. Asiat. Soc. Bengal, 1874, p. 79, pi. 3; ibid., 1875, p. 176,

pi. 5.

Trionyx Jaranictts Geoffroy Saint-Hilairc, Ann. Mus. Nat. Hist., Paris, vol. 15, 1809, p. 15, pl.

3 (type-locality, Java).

Trionyx carinijertis Gray, Catalogue of the shield reptiles in the collection of the British

Museum, part 1, Testudinata (Tortoises), 1855, p. 67, pl. 32 (type-locality, Moluccas);

Theobald, Proc. Asiat. Soc. Bengal, 1874, p. 80, pl. 4.

Trionyx ornatns Gray, Proc. Zool. Soc. London, 1861, p. 41, pl. 5 (type-locality, Cambodia).

Aspiltis piincttilatiis Gray, Proc. Zool. Soc. London, 1864, p. 84 (type-locality, Amboyna or

Ceram).

Trionyx jetidi Gray, Proc. Zool. Soc. London, 1869, p. 217, fig. (type-locality, ? Dutch East

Indies).

Trionyx ephippium Theobald, Proc. Asiat. Soc. Bengal, 1875, p. 177, pl. 5 (type-locality,

Tenasserim).

Amyda cartilaginea, Barbour, Mem. Mus. Comp. Zool. Harvard Coll., vol. 44, 1912, p. 144;

Mertens and Wermuth, Zool. Jahrb. (Syst.), 1955, Band 83, Heft 5, p. 387.

Trionyx phayrei Theobald, Jour. Linn. Soc, London (Zool.), vol. 10, 1870, p. 18 (type-locality,

Mts. of Arakan, Bassein District, West Pegu, Burma) ; Boulenger, Catalogue of the

chelonians, rhynchocephalians, and crocodiles in the collections of the British Museum,

1889, p. 251.

Diagnosis: A single neural plate between anterior pair of costals; lower

jaw with a longitudinal symphysial ridge; epiplastra sutured or closely ap-

proximated. Plastral callosities never more than 5 and depending on environ-

mental factors may be poorly developed even in adults. Portion of skull

preceding orbits longer than orbital diameter, especially so in young speci-

mens; postorbital arch usually one half or less than orbital diameter.

The synonymy here offered may well be divisible into recognizable sub-

species but series of specimens of the presumed forms are usually lacking

from areas where the variants are known. Then, too, differences in ex-

ternal characters {i.e. plastral callosities) may in a measure depend on the

characters of stream beds where the animal lives, so that even series of

specimens may not solve the problem completely.

Description of species: Costal plates well developed, the last pair in con-

tact on midline. All plates of carapace strongly pitted and vermiculate. Four

plastral callosities, the hyo-hypoplastral and xiphiplastral; all may be poorly

developed in adult specimens. Anterior processes of epiplastra long and
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slender. Epiplastra usually in contact; postorbital arch about one half of the

orbital diameter, sometimes only one third of the diameter.

General coloration of young grayish to greenish, often dotted or spotted

with yellow and yellow-edged black spots; dull white below. Head with

yellow spotting especially on ventrolateral region; small spots on limbs.

The dark spots, usual in the young, tend to disappear completely in adult,

leaving the surface a unicolored greenish gray. Spots may become indistinct

on head but the intervening spaces darken, tending to form a dark network

on an olive surface. Underside of head and neck, much lighter. (Description

from literature.)

Remarks: The species becomes large, specimens with a carapace length

greater than 700 mmbeing known. It is variable and certain of the variants

have been named. Some of the specimens have a hyoid body copulae con-

sisting of 3 pairs of bones, while in some there are 4 pairs. There are 2 large

bony pairs of cornua attached to the 2 last members of the copulae. Certain

of the specimens tend to show a slightly hump-backed condition.

Their food is chiefly of fish, crustaceans and amphibia.
These turtles are often kept in tanks of water in various shops in Bangkok

where they are available for purchase. Usually younger or perhaps half-

grown individuals are most frequently available. They are very vicious and

one must handle them with considerable care to avoid being severely bitten,

since their necks are much longer than one would suppose.

Genus Pelochelys Gray

Pelochelys Gray, Proc. Zool. Soc. London, 1864, p. 89 (type of genus, Pelochelys canlon'i

^Trionyx (Gymnoptis) /'//'row/ Owen).

Diagnosis: There are 7 neural plates. The outer part of nuchal plate

overlies second dorsal rib; 8 pairs of costal plates, the last two touching

mesially. Skull broad, not especially lengthened, flattened above. The

postorbital arch broader than orbital diameter. Posterior border of pterygoid

unattached. Hyoplastron distinct from hypoplastron. Tail very short.

Only a single species is referable to this genus. It ranges widely from

Burma, throughout southern China, Indo-China, Thailand, Malaya, Sumatra,

Java, Borneo, New Guinea and the Philippines. It would seem certain that

this present distribution is in part due to its introduction by man since the

species is widely used as food, and often carried from place to place.

Pelochelys bibroni (Owen)
(Fig. 13)

Trionyx < Gymnopiis) bibroni Owen, Catalogue of the Osteological Series in the College of

Surgeons, 1853, p. 185 (type-locality "Australia") (probably erroneous); M. A. Smith, Bull.

Raffles Mus. Singapore, No. 3, 1930, p. 3.

Pelochelys cantorii Gray, Proc. Zool. Soc. London, 1864, p. 90 (type-locality, Malacca, Malaya);

Theobald, Jour. Linn. Soc, 1868, p. 10.
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Pelochelys ciimingii Gray, Proc. Zool. Soc. London, 1864, p. 90 (type-locality, Philippines);

Catalogue of the shield reptiles. Supplement, 1870, p. 91.

Pelochelys cantoris, Boulenger, Catalogue of the chelonians, rhynchoccphalians, and crocodiles

in the British Museum, 1889, p. 263; Fauna of British India, including Ceylon and Burma,
1890, p. 15; Caste de Elera, Catalogue of the Fauna of the Philippines, 1, 1895, p. 406;

Flower, Proc. Zool. Soc. London, 1899, p. 621; Werner, Zool. Jahrb., Band 13, 1900, p. 483;

Siebenrock, Sitz-ber. Wiss. Wien, Band 111, 1902, p. 832, f^g. 12; Band 112, 1903, p. 350;

Zool. Jahrb., Suppl. 10, Heft 3, 1909, p. 607; de Rooij, Reptiles of the Indo-Australian

Archipelago, vol. 1, 1915, p. 331 (cantori).

Pelochelys polja^owii Strauch, Mem. Acad. Sci. St. Petersburg (7), vol. 38, 1890, 2, p. 118

(type-locality
—"Fu Tschau," China).

Pelochelys bihroni, M. A. Smith, Bull. Raffles Mus., 1930, no. 3, p. 3; The fauna of British

India, including Ceylon and Burma. Reptilia and Amphibia, vol. 1, Loricata, Testudines,

1931, pp. 160-162; Mertens and Wermuth. Zool. Jahrb. (Syst.), Band 83, Heft 5, 1955, p.

394.

Diagnosis: Characters of the genus.

Description of species (from a captive specimen) : One of the large mem-

bers of the family reaching a length above 650 mm. Orbits back from front

of snout by a distance greater than their diameter. One neural plate between

first pair of costals. Plates strongly sculptured with pits and depressions.

The anterior parts of epiplastra short and broad, widely separated from each

other; 4 well developed hyoplastral and xiphiplastral callosities in adult.

Head relatively small, broad, its length about 1.75 times as long as wide.

Snout short, proboscis forming only a slight projection. Carapace moderately

flat, composed of a bony inner part surrounded by a wide cartilaginous border.

The soft parts of carapace posteriorly crisscrossed with lines at nearly right

angles to each other; laterally lines do not cross. A depressed area mesially

running lengthwise of carapace.

Three inner digits of arms and legs with long strong claws, that of inner

toe largest. The two outer toes not extending beyond edge of strong web

or fringe which extends along leg. A small callosity at base of inner toe.

A strong scalelike callosity across outer part of arm; 3 callosities in web on

outer side of arm. One large elongate callosity on posterior side of leg and

a heavy widened scalelike callosity on heel.

Head large, much widened in temporal region. Proboscis short, tips

thick; eyes small with a dark line both in front and behind pupil. Tail

short behind vent.

Color in life: Head above olive with minute black dots; carapace olive,

with a few darker and lighter striations along median dorsal part; outer edge

olive with small spots of darker and lighter color. Plastron flesh-colored with

a few white dots on anterior parts. Chin and throat with minute dots of

black and white.

Measurements in mm: Length, 350; width, 315; height of carapace, 76;

length of plastron, 295; width of plastron, 290; total length, head extended,

630.

Retnarl^^s: The live captive specimen here described did well in captivity.
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It was kept in a tank containing two fish species Cyprinus carpio and

Megalops cyprinoides. These fish were not molested. If Ophiocephalus

striatiis, the mud fish, was introduced, this was killed.

Malcolm Smith (1931a) reports 4 specimens from Central Thailand. I

have examined 2 living specimens of unknown provenance in Bangkok.

They were presumed to have been captured in the Chao Phraya river, in

Bangkok.

Smith (1931a) calls attention to Giinther's figure (1864b) stating that it

represents a Pelochelys bibroni but with the markings of Chitra indica!

Genus Chitra Gray

CIntra Gray, Catalogue ot the tortoises, crocodilians and Amphisbaenians in the collection of

the British Museum, 1S44, p. 49 (type of genus, Trionyx indiciis Gray).

Diagnosis: Orbits very close to each other (the distance between them

about half their diameters). Skull narrow, its length twice its width. The

outer part of nuchal plate overlies second dorsal rib; 8 neural plates forming
a continuous series; 8 costal scales on each side, the last pair medially in

contact. Hyoplastron and hypoplastron distinct from each other. A post-

orbital arch about double the diameter of orbit; posterior border of pterygoid

free, without an ascending process. Tail short.

Only a single species is known in the genus.

Chitra indica Gray

Trionyx indica Gray, Synopsis Reptilium or short descriptions of reptiles. Fart I, Cataphracta,

tortoises, crocodiles, and enaliosaurians, 1831, p. 47 (type-locality, Fatehgarh, Ganges
"Northern India").

Trionyx aegyptiuctis var. indica, Gray, Illustrations of Indian Zuolog)-, vol. 1, pi. SU, 1831

(type-locality
—

Fatehgarh, Ganges, India); Catalogue of the shield reptiles in the collection

of the British Museum, Pt. I, Testudmata (tortoises), 1855, p. 41.

Chitra indica, Gray (part.), Catalogue of the tortoises, crocodiles and amphisbaenians in the

collection of the British Museum, 1844, p. 49; Giinther, Reptiles of British India, 1864, p.

50, pi. 5 (part.); Boulenger, Catalogue of the chelonians in the British Museum, 1889, p.

264, fig. 70; Fauna of British India, 1890, p. 16; Annandale, Rec. Ind. Mus., vol. 7, 1912,

p. 169, pis. 6 and 11; M. A. Smith, Jour. Fed. Malay States Museum, vol. 10, 1922, p. 264:

The Fauna of British India including Ceylon and Burma. Reptilia anil .Amphibia, vol. 1,

Loricata, Testudines, 1931, pp. 162-164, fig. 37; Mertens und Wermuth, Zool. Jahrb.

(Syst.), Band 83, Heft 5. 1955, p. 393.

Gymnoptts lineattts Dumeril and Bibron, Erpetologie generale, vol. 2, 1835, p. 491.

Diagnosis: Characters of the genus.

Description of species: A very large species, the carapace reaching a

length close to a meter. Head elongate, twice as long as wide; eyes placed

far forward on the head. A large temporal area not roofed. Head propor-

tionally small; snout rounded. The proboscis as long as eye opening. A
single neural plate between first pair of costal bones. Dorsal plates of carapace

sculptured and pitted, the anterior parts of epiplastra elongate and narrow,
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widely separated from one another. Four plastral callosities. Snout rounded,

with a distinct proboscis.

Carapace olive, usually with dark spots or blotches in juveniles. Adults

olive, with large yellowish marks or blotches. Black-edged longitudinal

streaks on neck and head, with a chevron-shaped mark just preceding disc

of carapace.

Measurements: The disc of the carapace is often over 700 mmin length,

reaching beyond 800 mm. Dr. Boonsong Lekagul tells me that he captured
one reaching approximately a meter in length.

Rejnarl^s: This form is sought for as food in the rivers in Thailand. They
are sometimes seen in the turtle tanks offered for sale. This species is widely
distributed from India through southeastern Asia and Malaya. Due perhaps
to its large size few are available in collections. With its large size and a

vicious disposition to bite this animal must be considered dangerous to one

attempting to capture it. Specimens have been reported from various locali-

ties. Besides Thailand it is known from India, Burma, and the Malay
Peninsula.

Genus Dogania Gray

Dogania Gray, Catalogue of the tortoises, crocodiles and amphisbaenians in the collection of the

British Museum, 18-14, p. 4*^ (type of genus, Trionyx siihplainis).

Diagnosis: Outer extremity of nuchal plate overlying second dorsal rib;

8 neural and 8 costal plates, all of the latter separated from one another by
neurals. Hyoplastron distinct from hypoplastron; head large; skull convex

above; postorbital arch extremely narrow, its outer margin reduced to an

edge; posterior border of pterygoid free, without ascending process. Limbs

exposed. Tail short.

Only a single species, D. sitbplana, is known in the genus.

Specimens I have taken are from small streams from low mountains or

hills. One young specimen is from a small mountain close to Haadjai,

Songkhla; the other is from a small stream at Bhetong, Yala.

Dogania sitbplana Geoffroy Saint-Hilaire

Tnonyx snhplaniis Getjffroy Saint-Hilaire, Ann. Mus. Hist. Nat. Paris, vol. 14, 18U9, p. 11,

pi. 5 (type-locality, unknown); Gray, Illustrations of Indian Zoology, vol. 1, 1832, pi. 79;

Giinther, The reptiles of British India, 1864, p. 49; Boulenger, Catalogue of the chelonians,

rhynchocephalians, and crocodiles in the British Museum (Natural History), 1889, p. 246,

fig.; The fauna of British India. . . . Reptilia and Batrachia, 1890, p. 11; Flower, Proc.

Zool. Soc. London, 1899, p. 619, pi. 36; Boulenger, A vertebrate fauna of the Malay Penin-
sula. . . . 1912, p. 9.

Trionyx frenattis Gray, Catalogue of the shield reptiles in the collection of the British Museum,
1855, part 1, p. 67 (type-locality, Singapore).

Dogania subplana, Gray, Catalogue of the shield reptiles in the collection of the British Museum,
part 1, Testudinata (tortoises), 1855, p 69, pi. ll\ Proc. Zool. Soc. London, 1873, p. 57,

fig. 8; Annandale, Rec. Ind. Mus., vol. 7, 1912, p. 154; M. Smith, The fauna of British
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India. Reptilia and Amphibia, vol. 1, Loricata, Testudincs 1931, pp. 164-165: Bull. Raffles

Mus., no. 3, 1930. p. 3: Mertens and Wermuth, Zoo). Jahrb., Syst., Band 83, Heft 5, 1955,

p. 394.

Dogania giientheri Gray, Proc. Zool. Soc. London, 1862, p. 265 (type-locality, "India").

Trionyx dillwynii Gray, Ann. Mag. Nat. Hist., ser. 4, vol. 11, 1873, p. 306 (type-locality,

Borneo).

Trionyx pecki Bartlett, Sarawak Gazette, Feb. 1895, p. 30 (type-locality, Borneo).

Diagnosis: A relatively small turtle, 250 mmlong; 8 neurals and 8 costals,

latter separated from each other by neurals; dorsal skin with numerous

longitudinal rows of short flat somewhat elongated tubercles; tail very short;

dark olive with a median blackish line and 2 or 3 pairs of black spots which

may be outlined in yellow. Proboscis about length of eye opening. A black

line through eye running down diagonally; a A-shaped mark between orbits

extending on to neck; a short median black line on occiput.

Description of species (from No. 1649, Bhetong, Yala) : Carapace flat,

longer than wide; anterior border a slightly recurved ridge, crenellated or

denticulate; dorsal surface with 20-24 rows of rather elongate tubercles, the

more median rows extending length of carapace; 8 costals distinctly outlined,

being distinctly granulate or vermiculate and pitted, separated by 8 nearly

parallel-sided neurals, likewise sculptured.

Plastron much shorter than carapace; xiphiplastral callosities alone dis-

tinguishable. The separation between hyo- and hypoplastra indicated by a

lateral groove; head large with free flap of skin turned upward on sides of

upper jaws, meeting on midline; a similar flap on lower jaws, directed

downwards but not meeting mesially; interorbital distance about half length

of bony part of snout; soft proboscis as long as diameter of eye. On hand,

3 claws, the inner largest; 3 claws on foot, all about same length, inner

stoutest. On anterior surface of forearm, 3 narrow elongate transverse scales

and on leg behind heel a single narrow curved scale, all with free edges.

Color: Blackish to brownish-olive on carapace with a black median line,

with 4 rounded blackish spots, each dimly lighter on its edges; plastron

whitish or grayish-white; limbs blackish above, grayish below; top of head

and neck blackish; underside grayish.

Measurements in jnm: Length of carapace, 177; width of carapace, 129;

length of plastron, 136; greatest width of hind lobe of plastron, 92; width

of head, 40.

Variation: A young specimen had the following colors in life: The

plastron was generally gray-olive, the color reaching the periphery in a series

of unequal, sometimes rounded, lobules separated by yellowish-brown inter-

vals. These lobules are widest at the periphery but, narrowing quickly,

terminate within a few millimeters of the edge; a median, rather ill-defined

black line; 4 small black spots symmetrically spaced with scarcely any evi-

dence of lighter edges; a few other black flecks on the carapace; under edge
of posterior part of carapace is ivory; the plastron is pinkish-gray, clouded
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anteriorly with darker gray; a black line from proboscis passes through eye

where it turns down diagonally to a point behind the angles of the jaws.

A black line extends from the frontal area to the occiput where it bifurcates,

each branch running back diagonally and widening somewhat. A median

black line on neck terminates in a black arrowlike mark on the occiput. The

sides of neck are pinkish yellow. The top of the head and dorsal area between

the black lines are olive and the lips are grayish white reticulated with

darker color.

Distribution: I have seen specimens only from the provinces of Songkhla
and Yala in Southern Thailand. Elsewhere it occurs in Burma, Malaya, and

the Indo-Australian Archipelago. It also reaches as far east as the Philippines.

LORICATA

General Consideration of the Loricata

The crocodiles are reptilian relicts of antiquity quite as much as are the

turtles. However, palaeontologists have been able to uncover more of their

ancient history and perhaps more is known of their probable origin and

evolution than of the turtles. All of the living forms are aquatic, living in

fresh water. However, at least one form, and that occurring in our territory,

is, at least, largely marine. It is to be seen occasionally along coasts, often

several miles from shore presumably enroute to some fresh water lake on a

nearby island or to the mouth of some river debouching into the sea. A small

lake on the island of Jolo in the southern Philippines in the crater of an

ancient volcano with a moderately precipitous crater rim harbors a consider-

able population of what is believed to be Crocodihts porosiis* A place was

found —a path
—where these animals presumably passed to the ocean which

was relatively nearby.

Usually animals of terrestrial ancestry, when they take up an aquatic

habitat, they do so because they are unable to obtain a sufficient quantity of

food against competitors and are faced with a necessity of changing their

habitat to a new food supply or becoming extinct. Usually the new habitat

chosen provides food for which there is less competition and the animals will

tend to adapt to new foods, and their bodies likewise adapt to the new
habitat for greater efficiency in food finding.

Since these animals are easily kept and most zoos have living specimens
on exhibition they are well known even to many in areas where there are

now none existing in the wild. At present crocodiles are to be found on all

the continents except Antarctica. The extent of their distribution is seem-

ingly limited largely by temperature and the presence of available lakes and

* After a small disturbance was made at one edge of the lake, which is perhaps less than

one-fifth mile across, some 19 were counted that came to the surface and floated.
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rivers. They occur throughout Thailand in practically all suitable areas but

where man has hunted them too assiduously they may have become extinct.

One of the detailed early histories of crocodiles is that of Johann Gotdob

Schneider (1801). It begins with the comments of Herodotus, Pliny, Strabo,

etc. and is brought down to his own time. In this work he treats of the nine

known crocodiles, six of which he describes as new. Of these Crocodylus

porosus, C. siamensis and C. triagonatiis are still recognized under these

names. His C. longirostris is now regarded a synonym of Gavialis gangeticiis,

C. sclerops a synonym of Caitnan crocodilits crocodihis, and Crocodylus

oophilits is regarded a synonym of Crocodylus porosus. Two of the species

were from Thailand.

Dumeril and Bibron in their Erpetologie Generale vol. 4, 1836, treat of

the crocodiles under three groups which they call the Caimans, the Crocodiles,

and the Gavials. They recognize 13 species with several varieties.

Boulenger (1889b) reviewed the crocodiles, treating them under one

family, 6 genera and 22 species. One other genus, Perosiichus of Cope was

regarded as doubtfully placed.

Mook (1921d) presented the skull and skeletal characters of the Croco-

dilidae in excellent detail. These were treated under 8 genera and 20 species.

Wermuth (1953) reviews the Crocodylia under three families: Alliga-

toridae with the genera Alligator, Melanositchus, Caiman, and Paleosuchus;

Family Crocodylidae with Osteobkpharus, Crocodylus, Osteolaemus, and

Tomistoma; Family Gavialidae with a single genus, Gaviahs.

Since the publication of this work very few changes have been proposed,

none of which affect the forms in Thailand. In this country Malcolm Smith

(1916c, p. 49) reports Tomistoma schkgelii, Crocodylus porosus, and C.

siamensis. It has long been presumed that C. palustris was present in the

country since it is known in Burma and in the southern part of the Makiy

Peninsula. However, Smith (1919a) asserts: "After examining a large num-

ber of crocodiles from various parts of Siam, I am convinced that it (palustris)

does not occur anywhere in that country."

Of course, it is not impossible that they do occur and they should be

looked for. Their present known distribution strongly suggests their presence

at least in the upper part of the Peninsula in Thailand. The species is

included in the key.

Taxonomic Treatment

Synopsis of the Thai Species of the Crocodylidae

I. Snout 3.0 to 3.5 times as long as broad at the base; nuchal and dor-

sal scutes forming a single continuous shield composed of 22

transverse series, the broadest of which contain 6 scutes, the four

anterior (nuchals) only 2 scutes —all keeled; 2 small occipital

scutes; fingers webbed at base; outer toes extensively webbed. A
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strong "crest" on the outer edge of the leg; scales on limbs

keeled. Olive above with dark spots or cross-bands; length to 4.5

meters Tomistoma schlegelii

II. Snout more than 1.5 and not more than 2.25 times as long as broad

at the base; mandibular symphysis extending to the level of the

fourth or fifth tooth; premaxillo-maxillary suture extended pos-

teriorly on palate Crocodylus 2

No longitudinal ridge in front of eye; anterior nuchal scutes (post-

occipitals) well developed; a longitudinal ridge between orbits,

none on snout Crocodylus siamensis

A longitudinal ridge in front of each eye; anterior nuchal series

usually absent Crocodylus porosus
III. Snout not more than 1.5 times as long as broad at base; mandibular

symphysis extending to level of fourth or fifth tooth; premaxil-

lary-maxillary suture on the palate transverse or curved forwards;

snout without ridges; dorsal shield usually composed of four

longitudinal series of scutes, the median of which are broader

than long Crocodylus palustris

Genus Crocodylus Laurentus

Crocodylus Laurentus, Synopsis Reptilium, 1768, p. 53 (type of genus Crocodylus nilotictis).

Crocoddtis Bonnaterre, Tableau encyclopedique ct Methodique des trois Regnes de la nature,

Erpetologie, 1789, p. 32: Boulenger, Catalogue of the cheionians, rhynchocephalians, and

crocodiles in the British Museum (Natural History), 1889, p. 277.

Champse Merrem, Vers. Syst. Amph., 1820, p. i6; Werner, Loricata, Das Tierreich, Lief. 62,

1933, pp. 1-40.

Tomistoma S. Mijller, Arch. Naturg. Berlin, 1846, Band 12, p. 122; Krefft, Proc. Zool. See.

London, 1873, p. 334.

Gray has recognized several other nominal genera: Mecistops, Oophilus,

Palinia, Molinia, Bombifrons, Temsacus, Philas. These generally have been

regarded as synonyms o£ Crocodylus.

Crocodylus siamensis Schneider

(Fig. 14)

Crocodylus siamensis Schneider, Historiae amphibiorum naturalis et literariae, fasc. 2, 1801,

p. 159 (type-locality, Siam); Giinther, Reptiles of British India, 1864, p. 61, pi. 8, fig. b;

Strauch, Syn. Crocod., 1866, p. 50; Boulenger, Catalogue of the cheionians, rhynchoce-

phalians and crocodiles in the British Museum, London, 1889, p. 282; M. A. Smith, Nat.

Hist. Soc. Siam, vol. 3, 1919, p. 217, 3 pis.; Bull. Raffles Museum, no. 3, 1930, pi. 1;

Wermuth. Mitteil. Zool. Mus. Berlin, Band 29, Heft 2, 1953, pp. 481-483, figs. 48, 49.

Crocodilus galeattis, Cuvier, .\nn. Mus. Hist. Nat. Paris, vol. 10, 1807, p. 51, pi. 1, fig. 9;

Dumeril and Bibron, Erpetologie Generale, vol. 3, 1839, p. 113.

Crocodilus vidgaris, Schiegel and Miiller (part.) in Temminck, Ver. Nat. Gesch. Nederland

Indies, Rept. 1844, p. 28, pi. Ill, fig. 9.

Crocodilus palustris, Laidlaw, Proc. Zool. Soc. London, 1901, p. 58 (Patani).

Bomhijrons siamensis, Gray, Ann. Mag. Nat. Hist., ser. 3, \o\. 10, 1862, p. 269.

Diagnosis: A total of 17 or 18 teeth on each side of upper jaw, 4 or 5 of

which are on each premaxillary; snout less than twice as long as wide at base.
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Figure 14. Ciocodyhis siamensis Schneider. Skull. From upper, dorsal; lower, ventral

view.
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On nuchal region, usually if not invariably, two large pairs of scutes each

bordered laterally by a single enlarged scute. Preceding these a transverse

row of 4 somewhat smaller scutes separated well from the nuchals. Olive to

brownish above; whitish or yellowish below. Young specimens may be

black-spotted. A serrate fringe on outer side of limbs.

Description of species: Dorsal surface of snout relatively smooth, area

about nostrils somewhat elevated. Area preceding and between eyes definitely

concave, the cranial table nearly square, slightly concave. Posterior to cranial

table scales small, transversely arranged. There follows four rather enlarged

scutes separated mesially, all keeled; following several transverse rows of very

small scales are two pairs of much enlarged scutes making contact mesially

with a single much enlarged scute lateral to each of these pairs. On dorsum

of body, 16 or 17 transverse rows of enlarged scutes in six longitudinal series,

the bony portion of the scutes contiguous with one another. The number

of scutes in the transverse rows reduce to 2 on the tail for some distance.

The skull has 17 or 18 teeth on both sides of the upper jaw, 4 or 5 confined

to the premaxillary; the premaxillo-maxillary suture curves backwards. The

snout is 1.5 to 1.66 times as long as wide measured just in front of orbits. A
distinct ridge runs forward a distance anterior to the orbits, converging

slightly. A small poorly developed ridge in interorbital region usually present.

The mandibular symphysis extending to fourth tooth.

Color: Usually olive or greenish olive to brown, somewhat variegated.

The young usually spotted black, and generally paler above. The tail is

banded in black.

Measurements: The species is known to reach a length of 3.5 meters

and may even reach 4 meters. The tail constitutes approximately half the

length.

Distribution: The species occurs in Thailand both in the central part and

in peninsular areas. There are reports that the species is common in the

river Quae (Quae Noi), Western Thailand, (from literature).

Retnar\s: Malcolm Smith (1919a), who has made the greatest contribu-

tion to the herpetological knowledge of Thailand, gives a detailed account

of this species (pp. 217-220).

Crocodylus porosus Schneider

(Fig. 15)

Ciocodiliis porosus Schneider, Historiae amphibiorum naturalis et literariae, fasc. segundus,

1801, pp. 159-160 (type-locality not given): Gray, Catalogue of the tortoises, crocodiles, and

amphisbaenians in the collection of the British Museum, 1844, pp. 1-40. Giinther, Reptiles

of British India, 1864, p. 62, pi. 7; Boulenger, Catalogue of the chelonians, rhynchocephali-

ans, and crocodiles in the British Museum, 1889, pp. 284-285.

Ciocodiliis oophilus Schneider, Historiae amphibiorum . . . fasc. segundus, 1801, pp. 165-166.

Crocodiltts biporcattis ranintis Schlegel & Miiller, Verh. Nat. Gesch. Nederl. Besitt., Rept., 1844,

p. 28.
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Ooplnliis porosiis Gray, An. Mag. Nat. Hist., ser. 3, vol. 10, 1862, p. 267; Trans. Zool. Soc,
vol. 6, 1867, p. 138; Catalogue of the shield reptiles, 1872, pt. 2, p. 8.

Crocodiliis pondiccrianiis Gray, Ann. Mag. Nat. Hist., ser. 3, vol. 10, 1862, p. 267; Giinther,

Reptiles of British India, 1864, p. 62, pi. 7.

Diagnosis: Head somewhat triangular, relatively short. A pair of ridges

extending forward on the skull between eyes, then curving slightly outward

and then inward, the discontinuous ridges converging slightly; 3 large

nuchals, often not contiguous, on each side; usually no enlarged occipital

scutes preceding nuchal scutes.

Description: A very large species, reputedly reaching a length rarely of

about 10 meters. Snout moderately long, narrowed back of level of nostrils,

elevated somewhat near tip. Cranial table somewhat concave as are inter-

orbital areas. No enlarged postoccipital scutes (except occasionally in young

specimens, and some Ceylonese specimens may have 2 or, more rarely, 4).

Dorsal scutes in 16-17 transverse rows and 6 to 8 contiguous or nearly con-

tiguous longitudinal series, the scales regular, separated from the enlarged

nuchals, all keeled. Enlarged nuchals, 4 to 6 slightly separated or contiguous,

the four median forming a square. Most lateral scales and those on limbs

keeled. Fingers webbed at base; toes with much web. A fringe of scutes on

outer posterior part of leg.

Skull with 17 to 19 teeth in upper jaw; niandibular symphysis extending
to fifth tooth; premaxillomaxillary suture on palate directed backwards or

W-shaped. Nasal bones separating the premaxillaries above.

Color: Generally dark olive dorsally. The young specimens are lighter,

usually spotted with black. Small dots on head. Venter yellowish.

Measurements of sJ{iill in mm: Tip of snout to supraoccipital 642; tip of

snout to end of quadrates, 721; length of snout, 464; skull width across

quadratojugals, 369; width of cranial table (posterior end), 177; width at base

of snout, 220; width across narial opening, circa 158; length of mandible, 785;

width of mandible, 390 (American Mus. No. 15179). (from Mook 1921d).

Remarks: Crocodiliis porosus grows to a known size probably greater

than other living Crocodilia. Smith (1931a) reports one from northern

Queensland measuring 9 meters 70 cm (about 32 feet). Another report,

perhaps less well authenticated, reports one with a probable length of 33 ft!

Barbour (1924a) reports a Philippine specimen with a length of 29 ft., a

girth behind forelimbs of 11 ft., and a skull 34.75 in. long (now in Mus.

Comp. Zool., Harvard College).

A specimen captured in the mouth of a Batangas river debouching into

Manila Bay was captured by General Aquinaldo. I had the 18 foot specimen
mounted for exhibition, but it was later destroyed at a fire at the Manila

Carnival where it was temporarily on exhibition.

For the most part C. porosus prefers salt water and usually occupies the

river mouths and coastal waters. They are often seen swimming at sea and
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Figure 15. Crocodyltis porosits Schneicler. Aincr. Museum Nat. Hist. Nf). 15179. Skul

length, 642 mm. From Mook (1921a, fig. 4).
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have been reported 40 miles from the nearest land. As a result of this habit

the species has spread more widely than other crocodiles. One of course can-

not rule out the possibility that they may have also been transported by man.

They are known from estuaries of Thai rivers, Gulf of Thailand, Coasts of

India, Ceylon, Philippines, Vietnam, Cambodia, Hong Kong, Solomon

Islands and Fiji, and some Indo-Australian Islands.

Karl Schmidt (192Sa) has reported the species as being seen in fresh

water 60 miles from the sea. M. L. Smith (1931a) believes that in Thailand

they normally do not ascend rivers and are normally inhabitants of the

mouths of muddy rivers. Smith calls it the "Estuarine Crocodile."

Genus Tomistoma S. Miiller

Crocoddiis S. Miiller, TijcLsch. Nat. Gcsch., Amsterdam and Leiden, 1838, vol. 5, p. 17.

Mecistops (part.) Gray, Catalogue of tortoises, crocodiles and amphisbaenians in the collection

of the British Museum, 1844, p. 57.

Tomistoma S. Miiller, Arch. f. Nat., 1846, p. 122; Gray, Catalogue of shield reptiles in the

collection of the British Museum, Pt. II, Emydosaurians, rhynchocephalians, and amphis-
baenians, 1872, p. 6; Boulenger, A vertebrate fauna of the Malay Peninsula from the

Isthmus of Kra to Singapore, Reptilia and Batrachia, 1912, pp. 3-4; Mook, Bull. Amer.

Mus., vol. 44, 1921, p. 140: Wermuth, Mitt. Zool. Mus. Berlin, Band 29, Heft 2, Dec.

1953, pp. 500-501; Mcrtens and Wermuth, Zool. Jahrb. (Syst.), 1955, Band 85, Heft 5, p.

412.

Rhynchosiichiis Huxle\\ Jour. Proc. Linn. Soc. Zool., vol. 4, p. 16, 1859.

The type of the genus is TomistotJia schlegelii S. Miiller. The species

occurs on the Asiatic mainland as far north as southern Thailand. It is

known on the islands of Borneo and Sumatra, and doubtless occurs on certain

other Indonesian islands.

Diagnosis: Snout long, narrow; four longitudinal series of juxtaposed

keeled bony scutes on the back. There are 20 to 21 premaxillomaxillary teeth;

1(S to 19 dentary teeth, the latter received into interdental pits; fifth

maxillary tooth largest, lateral. First and fourth dentary teeth fit into upper

jaw notches; nasal bones do not reach the nasal openings by a considerable

distance but are in contact with the premaxillaries for some distance. Nasal

opening somewhat pear-shaped, not as large as the supratemporal fossa; a

small palpebral bone.

Dentary bones slender, forming a common suture back to level of contact

with the splenials, the suture being continued one third farther back be-

tween the splenials.

Tomistoma schlegelii (S. Miiller)

(Figs. 16-17)

Ciocodiliis (Gai'ialis) schlegelii S. Miiller, Tijdsch. Nat. Gesch., vol. 5, 1838, p. 77 (type-

locality, South Borneo).

Tomistomia schlegelii S. Miiller, Archiv. fiir Naturg., Band 12, 1846, p. 122; Boulenger, Cata-

logue of the chclonians, rhynchocephalians, and amphisbaenians in the British Museum,
1889, p. 276; Proc. Zool. Soc. London, 1896, p. 628; Flower, Proc. Zool. Soc. London,
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1899, p. 622: Butler, Jour. Fed. Malay States Mus., \,.l. 1, 1'J(I5, p. 1; l^oulcnger, A
vertebrate fauna ot the Malay Peninsula . . . Rcptilia and Batrachia, 1912, pp. 3-4; Mook,
Bull. Amcr. Mus. Nat. Hist., vol. 44, 1921, pp. 140-151, fig. 2 (skeletal study); Wermuth,
Mitt. Zool. Mus. Berlin, Band 29, Heft 2, 1953, pp. 501-503, figs. 63 (head) 64, skull;

Mertcns and Wermuth. Zool. Jahrb. (Syst.), 1955, Band 83, Heft 5, p. 412.

Diagnosis: Characters of the genus.

Description: From a juvenile specimen (unnumbered) Chuhilongkorn

Univ., from Southern Thaihind. May 10, 1958. Prepared skull, and litera-

ture.

Head slender, the snout extended greatly; the width of the snout at

middle, about 9 or 10 times, in its length (to last tooth or front level of orbit),

the snout widening in front of orbits; upper jaw extending several millimeters

beyond the dentaries, the two terminal teeth directed straight downward;

{^x)stoccipital scutes small, in several indefinite, inconspicuous rows; six nu-

chals forming two rows of paired scales, seemingly not separated from the

dorsals; body with a dorsal squamation consisting of a longitudinal series of

juxtaposed bony scutes extending from the nuchal region, composed of 22

transverse series, of from two to six scales in width. Two small postoccipital

scutes. A well-developed basal web on toes; fingers webbed at their base. A
crest bordering outer edge of leg. Scutes on legs and arms keeled.

Color: Generally dull olive or greenish, with dark brown spots. Posterior

dorsum and tail sometimes with transverse bands and spots; whitish

beneath; iris yellowish brown.

Measurements in mm: Total skull length including jaws, 260; length

of skull, snout tip to condyle, 227; skull to front edge of orbits, 75; snout,

front of orbits to snout tip, 164; width of snout in front of orbits, greatest, 40;

narrowest width preceding orbits, 14; length of orbit, 28; greatest skull

width, 79; length of lower jaws, 254.

Mook gives measurements in mmof a skull (American Museum no.

15177), as follows: Snout tip to supraoccipital, 765; to end of quadrates, 842;

snout length, 577; length of lower jaw, 935; width interorbital space, 40;

width across quadratojugals, 352.

Adults are said to reach a length of about 17 ft.

Distribution: In Thailand the species has been taken only in the southern

part. The type-locality is the Perak river close to the southern border of

Thailand. Specimens have been taken in Borneo and Sumatra. It most prob-

ably occurs on some of the other islands of the Indo-Australian Archipelago.

Remar\s: The species is reputed to feed chiefly on fish and has not been

known to attack human beings.

Tomistoma shows a strong resemblance to Gavialis of India. Despite the

fact that they have been associated with Gavialis by various authors, it would

appear that it is actually a member of the family Crocodilidae rather than

Gavialidae.
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Figure 16. Tomistoma sc/ilegelii S. MuWer. Chulalongkorn Univ. No. 58 (young). "South-

ern Thiiiland." .'\ctual skull length, 26(J mm. Ventral view, left; dorsal view, right.

I
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Figure 17. Tomistoma schlcgelii S. Miiller. Chulalongkorn Univ. No. 58 (young).
'Southern Thailand." Lett, upper view (jf lower jaw; right, ventral \iew of skull. Skull length,

260 mm.
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The skull of Tomistoma may easily be distinguished from Gavialis, having

the maxillary bones in contact for nearly half the length of the snout. In

Tomistoma the maxillaries are completely separated by contact of the pre-

maxillaries and nasals.

Mook (1921d) writes: The characters of the genus (Gavialis) differ

widely from those of other living crocodilians. In spite of the fact that

Tomistoma is in many respects intermediate between this genus and

Crocodihis there is no appreciable graduation in characters between the

gavial and the true crocodiles, Tomistoma being much closer to crocodiles

than to Gavialis.
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